This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of
to make the world’s books discoverable online.

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was nevel
to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domair
are our gateways to the past, representing a wealth of history, culture and knowledge that’s often difficult to discover.

Marks, notations and other marginalia present in the original volume will appear in this file - a reminder of this book’s long journey fro
publisher to a library and finally to you.

Usage guidelines

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belon
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we have take
prevent abuse by commercial parties, including placing technical restrictions on automated querying.

We also ask that you:

+ Make non-commercial use of the fild&e designed Google Book Search for use by individuals, and we request that you use these fil
personal, non-commercial purposes.

+ Refrain from automated queryirigo not send automated queries of any sort to Google’s system: If you are conducting research on m:
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encc
use of public domain materials for these purposes and may be able to help.

+ Maintain attributionThe Google “watermark” you see on each file is essential for informing people about this project and helping ther
additional materials through Google Book Search. Please do not remove it.

+ Keep it legalWhatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume |
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users
countries. Whether a book is still in copyright varies from country to country, and we can’t offer guidance on whether any specific
any specific book is allowed. Please do not assume that a book’s appearance in Google Book Search means it can be used in al
anywhere in the world. Copyright infringement liability can be quite severe.

About Google Book Search

Google’s mission is to organize the world’s information and to make it universally accessible and useful. Google Book Search helps
discover the world’s books while helping authors and publishers reach new audiences. You can search through the full text of this book on
athttp://books.google.com/ |



http://books.google.com/books?id=oeEQAAAAIAAJ&ie=ISO-8859-1&output=pdf




The Branner Geological Library

LELAND-STANFORD JVNIOR-VNIVERSITY
















©al”
¢ .60 ﬁ“-ﬂ«;aﬁjk

SECOND GEOLOGICAL SURVEY OF PENNSYLVANIA:
1874.

PRELIMINARY REPORT

ON THE

MINERALOGY OF PENNSYLVANIA,

BY

F. A. GENTH.

WITH AN APPENDIX

ON THE

HYDROCARBON COMPOUNDS,

BY

SAMUEL P. SADTLER.

HARRISBURG :
PUBLISHED BY THE BOARD OF COMMISSIONERS
JOR THE SECOND GBOLOGICAL SURVEY.
1875.

At



MICROr:; _TAILABLE

M/Pres. 31

Entered, for the Commonwealth of Pennsylvania, in the year 1875, according
to acts of Congress,
By JOHN B. PEARSE,
Secretary of the Board of Commissioners of Geological Survey.
In the Office of the Librarian of Congress, at
WASHINGTON, D. C.

209032

Blectrotyped by . Printed by
GOLLINS & M'CLEESTER, B. F. MEYERS, Stats Printer,
PHILADELPHLA. HABRRISBURG, PA.



BOARD OF COMMISSIONERS.

His Excellency, JOHN F. HARTRANFT, Governor,

and ex-oficio President of the Board, Harrisburg.

AR1o PARDEE, - - - - - - Hazleton.
‘WiuLiaM A. INneBAM, - - - - Philadelphia.
Henry 8. Eckerr, - - - - - Reading.
Henry M’CorMICK, - - - - - Harrisburg.
JAMES MACFARLANE, - - - - - Towanda.
JoBN B. PEarsg, - - - - - Philadelphia.
RoBert B. WitsoN, M. D., - - - Clearfield.
Hon. DanierL J. MORRELL, - - - Johnstown.
Henxey W. OLIVER, - -, - - - Pittsburg.
SaMusL Q. Broww, - - - - - Pleasantville.

SECRETARY OF THE BOARD
JoEr B, PEarsg, - - - - - Philadelphia.

STATE GEOLOGIST
Perer Lestey,- - . - - - Philadelphia.






LABORATORY OF THE UNIVERSITY OF PENNSYLVANIA, z
Philadeiphia, December 81, 1874.

Pror. J. P. LEsLEY,
State Geologist:

Stk :—In obedience to instructions, I have prepared and have
now the honor to submit the accompanying Preliminary Report
‘on the Minerals found in the State of Pennsylvania.

The time which has elapsed since the organization of the
Geological Survey of the State was so short that hardly any-
thing more could be done than to give a list of localities where
the different mineral species have been found. As the occur-
rence of minerals is often accidental, and comparatively very
few only ean be secured by a search at the locality, I had,
besides visiting some of the most important mineral regions, to
a great extent to depend upon the observations, labors and the
good will of others.

Pennsylvania being rich in private collections of great value,
fortunately owned by friends and supporters of the geological -
survey, I have met with the most cordial reception every-
where, and was permitted to examine the specimens and take
notes of their occurrences. Only by this generous assistance,
which I have received from so many, I was able to accomplish
my task.

To all who have aided me I wish to express my deep gratitude
for their disinterested and very liberal support: to Mr. Wm.

'W. Jefferis, of West Chester, whose magnificent cabinet is very
rich in many beautiful specimens from Lancaster, Chester and
Delaware counties, the localities of many of which are now ex-
hausted, and who has undoubtedly the best knowledge in the
State of the mineral occurrences in this region, I am especially
indebted for their revision.

I gratefully acknowledge the aid which I have received
from Col. Joseph Willcox, of this city, who has paid special
attention to the exploration of Delaware county, and who
showed me the principal localities of this county, besides largely
contributing from his fine cabinet, specimens for fuller investi-
gation. ; -

(B. 1)



ii B. MINERALOGY OF PENNSYLVANIA.

To Mr. Theodore D. Rand, who for many years has made the
mineralogy of the neighborhood of Philadelphia a careful study,
and who is better informed on this subject than anybody else
I am under great obligations not only for a complete list of the
localities of this vicinity; but also for specimens for examination,
which he has presented me from his cabinet, so rich in local
occurrences, and for visiting with me some of the principal
localities near this city.

Prof. W. Theodore Roepper of Bethlehem, the accomplished
mineralogist and analytical chemist, not only showed me the
occurrences in the neighborhood of Bethlehem, especially in
Lehigh and Northampton counties and gave me the localities
of many others, but he liberally contributed very valuable analy-
tical results, not yet published.

Mr. Samuel Tyson, of King of Prussia, furnished me with a
list of Pennsylvania minerals in his fine cabinet, and was the
first to call my attention to the interesting locality of zeolites
at Fritz’s Island, of which he presented me with good specimens;
a still larger number and the best which have been found were
very liberally supplied by Mr. H. W. Hollenbush, of Reading,
who also sent me a list of Berks county localities.

Many thanks are due also Mr. Joseph Wharton, of Phlladel-
phia, to Dr. John M. Cardesa, of Claymont, Delaware, to Dr.
George Smith, of Upper Darby, and Mr. Lewis Palmer, of Me-
dia, Delaware county, to Mr. C. M. Wheatley, of Pheenixville,
Mr. J. Taylor Boyd, of Cornwall, Lebanon county, and to many
others,

To Mr. E. Mortimer Bye, of Wilmington, Delaware, I am
especially indebted for very valuable services which he has
rendered in accompanying me to the principal chrome ore
localities of Lancaster and Chester counties, and for the statis-
tics of chrome ore operations.

The main object of this preliminary report being to prepare
as complete a list of mineral occurrences in Pennsylvania as the
information which we possess at present, permits, I have en-
deavored to make this as full as possible, omitting only such
as are on account of their wide distribution found almost every-
where, and such as form constituents of rock-masses, and which
therefore occur wherever the latter are found. The number of



INTRODUCTION, ' B. iii

localities, if' not species, will undoubtedly be much increased
when the results of the exploration of the geologists in the field
become known to me, and when districts are explored whigh
as yet have not received the deserved attention.

‘When a final mineralogy of the State is prepared, which
should contain not only all the species and varieties occurring
in Pennsylvania, but also a careful study of their crystalline
forms, illustrated by drawings, &c., and an investigation of their
optical properties and chemical analyses of all tha.t is new and
important, a more complete and systematic list of localities
should be attached. To make this what it should be requires
the assistance of all friends of mineralogy, whom I hereby re-
quest to favor me pot only with any suggestions or corrections
which they may have to make in this report, but also with
any new observations and occurrences which they may have
found, together with specimens from the same.—As a great favor
Iwould consider the communication of everything that is new
or not fully investigated.

In the arrangement of the species I have followed that of
Dana’s System of Mineralogy, fifth edition, 1868, on account of
the excellence of this work. It is the most universally adopted
and therefore in the hands of all who take an interest in miner-
alogy, and the arrangement of the species is the most natural
one, grouping those of the same chemical constitution together,
and sub-dividing them according to their forms.

Before giving the localities of every species which occurs in
the State, I have given for the more important ones the dis-
tinguishing characters in a few words, in most cases with
very little alteration, often verbatim, taken from this work;
as the time was too short to pay any attention to the crys-
tallographic and optical properties of the minerals, a discus-
sion of these has to a great extent been omitted and re-
served for future reports. More attention has been paid to
their chemical composition. All the analyses, which I have
been able to find of Pennsylvania minerals have been given, ex-
cepting a few which are obviously erroneous; some of the.old
and less perfect analyses were also introduced when they were
mterestmg in a historic pomt of view, or of importance in show-
ing the correctness of the views advocated in this report.
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In the Report on the Geology of Pennsylvania, by Prof. H.
D. Rogers (1858), numerous analyses of iron ores, limestones,
coals, &c., are published, the results of very valuable labors of
Prof. R. E. Rogers. To insert these would have very much
augmented my report; many of the analyses are very inter-
esting, especially those of limestones, and prove the character
and position of the true and dolomitic varieties. I give only
- a few new analyses of these, which have been made this year
in the Laboratory of the University of Pennsylvania.

The older analyses of the iron ores to be of value for practical
purposes are wanting in a very important element,viz.: a correct
determination of phosphoric acid.

8till a matter of great difficulty and requiring much experi-
ence, there was at the time when these analyses were made
hardly a method known which gave reliable results; and the
necessity of an accurate determination of phosphoric acid was
not then appreciated.

Of several doubtful species or interesting varieties new analyses
were made by myself or under my control by students in the
University of Pennsylvania.

An investigation of the chemical and mineralogical constitu-
tion of rock-masses has been commenced, but very little progress
has been made in it yet; a few of the results obtained I give
under the head of the principal mineral constituent. Such an
investigation, which would embrace the optical examinatiom of
thinly ground sections of the rocks, and careful analyses of
their soluble and insoluble constituents, will be the only means
to ascertain the nature of our numerous trap dykes and other
crypto-crystalline rocks.

The few reliable analyses of Mineral waters from Pennsyl-
vania which I have been able to find, I give under the heading
of Halite or Common Salt, predominantly contained in all.
-'With regard to minerals, resulting from decomposition or decay
of organic substances—anthracite, semi-bituminous coal, bitumi-
nous coal, lignite and petrolenm—a short review will be given
by Prof. Samuel P. Sadtler, of the University of Pennsylvania,
and will be appended to this report. For analyses of the coals,
&c., readers will be referred to H. D. Rogers’ Geology of Penn-
sylvania. Of much interest and importance will be the article
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on Petroleum, showing all that has been done in the investiga-
tion of this important substance and especially how little we
know of this subject and how much is yet to be learned by fuller
investigation.

Such an investigation could not be placed in better hands
than Dr. Sadtler’s.

I close with the hope that this “ Preliminary Report on the
Minerals of Pennsylvania ” may receive your approbation. No
one can be more fully aware of the many imperfections and
short-comings in the same than I am, but I trust that the new
facts and some of the suggestions therein contained may out-
weigh its defects.

Very respectfully,
Your obedient servant,
F. A. Geyra.






CLASSIFICATION. e

The general subdivisions in the classification of minerals*

adopted in Dana’s System of Mineralogy, has been followed in
this Report.

It is as follows:

I. NaTive ELEMENTS.

II. CompouUxDS.

A. Binary: Sulphides, Tellurides of metals of the Sul-
phur and Arsenic groups;

B. Binary: Sulphides, Tellurides, Selenides, Arsenides,
Antimonides, Bismuthides of metals of the gold,
iron and tin groups;

C. Ternary: Sulpharsenides, Sulphantimonides, Sulph-
bismuthides.

IiI. CoMPOUNDS.
Chlorides, Bromides, Jodides.

IV. CoMpoUNDS.
Fluorides.
V. CoMPOUNDS.
Ozxygen compounds.
A. Binary: Ozides.
B. Ternary: 1. Silicates; 2. Columbates and Tantalates;
8. Phosphates, Arsenates, Antimonates, Vanadates,*
Nitrates; 4. Borates; 5. Tungstates and Molyb-
dates ; 6. Sulphates, Chromates, Tellurates ; 7. Car-
bonates; 8. Oxalates.

V1. HyprocArBoN CoMPOUNDS. Minerals of organic origin.

# ] have placed the Vanadates to the Phosphates, &o., where they properly belong.

(B.1)
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el CHAPTER L
- Narive ELEMENTS.
. 1. Gold.

Notwithstanding the numerous reports, which from time to
time have appeared, of the discovery of rich deposits of precious
metals in Pennsylvania, there are only a few authentic locali-
ties at which small quantities have been found.

The physical properties of gold are too well known to require
enumeration.

Dr. Ch. M. Wetherill (Transactions Am. Phil. Soc., X, 850),
not only observed traces of gold in ferruginous quartz and
pyrite on the land of Mr. Yoder, in Franconia township,
Montgomery county, but also on the same property, fine gold
spangles in the gravel and sand thrown out while digging a
well. He found the quantity of gold in this gravel equal to
263 cents in 100 Ibs.

A ferruginous quartz and pyrite from Penn’s Mount, behind
Reading, also contained, according to his authority, traces o
gold. '

Traces of gold I have found in the chalcopyrite or cop-
per pyrites from the Chester County Mines, near Pheenixville,
and the ores from the Gap Mine.

One of the workmen in Mr. Charles Lennig’s Chemical
‘Works, by the name of Kuhbach (Keller-Tiedemann’s Nord-
amerikanischer Monatsbericht I, 231 ; also, F. Fraley, in Proc.
Am. Phil. Soec., V, 813), who was familiar with the operations
of washing gold on the Rhine, found in the gravel of the Dela-
ware River, at Bridesburg, native gold in scales, accompanied
by menaccanite, magnetite, ete. This discovery was verified
by Mr. Wm. Schrader, then chemist at the works, who ex-
tracted the gold from the sands by mercury, and reduced it to
a pure state. The quantity of gold which a hand could wash
from the Delaware River sands, was variously estimated at
from 25 to 60 cents per day.
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An exceedingly interesting account of the occurrence of gold
in Pennsylvania, is given in a paper by Messrs. Dubois & Eck-
feldt (Proc. Am. Phil. Soc., VIII, 273), “ on the Natural Dis-
semination of Gold.”

- An assay of the galenite of New Britain, in Bucks county,

showed the presence of 2} grains, or not quite 10 cents worth
of gold per ton. The speck of gold, which they have extracted
from five ounces of galenite from this locality, is exhibited in
the cabinet of the U. 8. Mint in Philadelphia.

In the description of the occurrence of gold in the clays un-
derlying the city of Philadelphia, I use their own language.

% Perhaps the most curious result of all is, that which re-
mains to be stated. .

“Underneath the paved city of Philadelphia, there lies a
deposit of clay, whose area, by a probable estimate, would
measure over three miles square, enabling us to figure out the
convenient sum of ten square miles. The average depth is
believed to be not less than fifteen feet. The inquiry was started
whether gold was diffused in this earthy bed. From a central
locality which might afford a fair assay for the whole, the cellar
of the new market house in Market stréet near Eleventh street,
we dug out some of the clay at a depth of fourteen feet, where
it could not have been an artificial deposit. The weight of 130
grammes was dried and duly treated, and yielded one-eighth of
a milligramme of gold, a very decided quantity on a fine assay
balance. It was afterwards ascertained that the clay in its
natural moisture loses about fifteen per cent by drying. So that
as it lies in the ground the clay contains one part in 1,224,000.

‘“This experiment was repeated upon clay taken from a brick
yard in the suburbs of the city, with nearly the same result.

“In order to calculate with some accuracy the value of this
body of wealth, we cut out blocks of the clay, and found that
on an average, a cubic foot, as it lies in the ground, weighs 120
pounds, as near as may be; making the specific gravity 1.92.
The assay gives seven-tenths of a grain, say three cents worth
of gold to the cubic foot. Assuming the data already given,
we get 4180 millions of cubic feet of clay under our streets and
houses, in which securely lies 126 millions of dollars. And if;
a8 is pretty certain, the corporate limits of the city would afford
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eight times this bulk of clay, we have morfe gold than has yet
(1861) been brought, according to the statistics, from California
and Australia.”

Still more astonishing—but, unfortunately, equally devoid
of practical value—would have been the results, if the gravel
which underlies this auriferous clay, and which is always richer
than the clay above it, had been examined for gold.

2. Silver.

Silver is mentioned as having been observed in its native
state at the Wheatley Mines, near Pheenixville, Chester county
(Report on the Wheatley, Brookdale and Charlestown Mines by
Prof. Henry D. Rogers, May 1, 1858, and his Geology of
Penna., II, 701).

The so-called ¢ gossans” from the same mines also contain
silver, probably in the native state, in quantities varying from
1 to 10 ounces per ton of ore.

The greater part of the silver is found in the form of argen-
tiferous galenite, smaller quantities occur in the carbonates and
phosphates of lead.

From numerous assays of argentiferous galenites from Penn-
sylvania which I have made, it appears that those from the
Pequea Mines in Lancaster county, will yield on an average
250 to 300 ounces per ton.

Chester county veins near Pheenixville, viz., Chester county,
‘Wheatley, Brookdale mines, ete., 10 to 40 ounces per ton.
Ecton Mine, Montgomery county, 5 to 10 ounces per ton.

New Britain Mine, Bucks county, 10 to 15 ounces per ton

3. Copper.

Beautiful specimens of native copper have been observed
in Peunsylvania.
The finest come from the great magnetic iron ore mines at
Cornwall, Lebanon county.
The crystals are mostly cubes with octahedral and dodecahe-
dral planes, but usually so much distorted that it is almost im-
_possible to make out their form. They are sometimes arranged
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in arborescent groups or in reticulated sheets covered with
brilliant crystals, sometimes in crystalline plates. The crystals
are bright copper red, but occasionally coated with a film of
cuprite which gives them a dull red appearance. They are
found between the magnetite or on quartz.

Native copper has also been found under similar circum-
stances at the Jones’ Iron Mines, Berks county, and the
French Creek Mines, near Knauertown, Chester county.

It occurs sparingly in delicate films on limonite, or quartz
crystals, or as an interposing layer between limonite and chal-
copyrite at the mines near Pheenixville and at Perkiomen, also
in sheets of arborescent crystals, at the Gap Mine, Lancaster
county, and in the epidote rock at several localities in Adams
county, for instance at Fairfield, at Maria Furnace, and just
south of Gettysburg.

An interesting occurrence has been noticed by Prof. W. Th.
Roepper in the limonite deposits of Ironton, Lehigh county,
where it is occasionally met with in minute distorted, probably
cubical crystals disseminated through quartz.

In no locality in Pennsylvania, has native copper been found
in sufficient quantity to be valuable as an ore.

4. Iron.

Iron in its native state has not yet been observed in Penn-
sylvania ; but as the trap rocks of New Jersey contain it, accord-
ing to Prof. G. . Cook’s observation, which he communicated
to me, it is more than probable that it will be found in this State.

I have to mention here two masses of iron, which are sup-
posed to be-of meteoric origin.

a. Bedford County Iron, 1828.

Prof. C. U. Shepard describes it (Am. Jour. of Se., XIV,
183), as “ Native Iron? slightly arseniuretted,”—a fragment of
two to three ounces in weight. It had evidently formed dis-
tinct crystals—was highly crystalline and apparently rhombic;
it shows perfect cleavages, giving angles approximately of 121°
and 59° for the primary planes and 146° for the secondary
planes, intersecting the base parallel to its greater diagonal. The
cleavage parallel to the lateral planes is easily effected, whilst no
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terminal one is visible, it breaking in that direction with great
difficulty and presenting a sub-hackly fracture. It has a fine
metallic lustre, and a color between silver-white and steel-gray.
It breaks with much difficulty and small masses flatten out like
pure iron. Its hardness is almost equal to that of ordinary
steel. Highly magnetic with polarity, sp. gr.—7.837. Before
the compound blowpipe, emits the odor of arsenic. Dissolved
in nitric acid, it yields little black flakes which were found to
be graphitic carbon.

The analysis gave:
Iron = 97.44
Arsenic = 1.56
Graphite = 0.40
Loss = 0.60
100.00 :

In a subsequent “ Report on Meteorites,” by C. U. Shepard
(Am. Jour. of Se.,[2] II, 891 and IV, 85), he places it together
with the Randolph county, (N. C.) Iron, which it resembles in
structure, color, hardness and lustre, its sp. gr.—6.915, and says
that he had been unsuccessful in verifying the existence of
arsenic or of detecting any other metal, but that *its greater
analogy to the Randolph Iron than to any other terrestrial pro-
duction, either natural or artificial, induces me to retain it in
the category of meteorites.”

In his “Catalogue of Meteorites” (Am. Jour. of Se., [2]
XXXT, 459), he places it amongst the ‘“numerous native iron
and steel-like masses, whose origin is not understood, but which
‘are suspected to be meteoric.”*

It appears to be only a piece of “ spiegeleisen.” The analysis
given is evidently erroneous.

b. Pittsburg Iron, 1850.

It was described by Prof. Benjamin Silliman, Jr., at the
meeting of the American Association for the Advancement of
Science, held at New Haven, in August, 1850, and a short de-
scription of it published in their Proceedings, page 87. Mr.
John H. Bailey, of Pittsburg, gives an account of it in a letter
to Prof. Silliman, dated June, 1850, from which it appears “ that

* See No. 28, Leuoopyrite.
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this mass of meteoric iron was found in a field upon Miller’s
Run, in Alleghany county, near Pittsburg. A farmer was
ploughing in the field, where, seeing a snake, he seized a stone,
as he supposed, to destroy the animal, but finding it remarkably
heavy, he was attracted, after completing his purpose, to
examine the body which possessed such a remarkable weight.
It was carried to Pittsburg, where it was found to be very
malleable, but unfortunately wrought into a bar, which has
since been lost sight of. The mass was of an ovoidal figure, al-
most six orseven inches in diameter and weighed nearly 292 (?)
pounds. It is greatly to be regretted that only a very small
portion of this large mass has been preserved. A qualitative
examination has shown that it is rich in nickel, and possesses
only a very inconsiderable portion insoluble in acids.”

A fuller analysis has, as far as I can learn, never been made.
Tts sp. gr. =— 7.380 (C. U. Shepard, Am. Jour. Sec., [2]
XT, 40).

5. Tin.

This very rare mineral has been observed by Dr. Charles
M. Wetherill (Trans. Am. Phil. Soc., X,350), who states that it
occurs with gold in gravel of Franconia township, Montgomery
county, the largest pieces adhering to the gravel and forming a
rounded mass of a white malleable metal, which by analysis was
proved to be tin. By panning, an additional quantity of
spangles of mative tin were obtained.

6. Sulphur.

It is found in cavities of galenite, in minute rhombie,
highly modified octahedra of brilliant pale greenish yellow color,
and resulting from its alteration, at the Whea.tley Mine, near
Pheenixville.

Also in minute crystals at the Burning Mine at Summit Hill,
Carbon county ; it has been occasionally met with in several of
the coal mines as a pulverulent coating.

At Barren Hill, Montgomery county, it has been found as a
~ granular powder in pyritous quartz.
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1. Graphite (Werner).

Graphite or plumbago crystallizes in the hexagonal sys-
tem, mostly in flat, six-sided tables, with eminent basal cleavage.
Usually in foliated or granular masses ; also impalpable, H ==
1—2; sp. gr. = 2, 1—2.28; color iron-black to dark steel-gray.
Lustre, metallic. Rarely found pure, and then consisting of pure
carbon ; often mixed with oxide of iron, quartz, mica, clay, &c.

Occurs in delicate hexagonal tables of an iron-black color and
metallic lustre, disseminated through other minerals, also mas-
give, at George Van Arsdale’s quarry, near Feisterville, Bucks
county.

A mine of very pure plumbago has been worked, over one
hundred years ago, near Bustleton, Bucks county.

An analysis of the latter by Lardner Vanuxem (Jour. Acad.
Nat. Sciences, Phil., V,17), gave the following results:

Carbon == 94.40
(S)ile: f d — ? 468

xide of iron an 80 = .
Water Tangane = 0.60
Loss = 1.00
100.&

Granular and foliated masses have been found imbedded in
talc and tremolite at Chestnut Hill, near Easton ; small scales
in the crystalline limestone, three miles north of Bethlehem, on
the Monocacy creek ; in magnetite at Siessholtzville, Lehigh
county ; in limonite at Yellow Springs, Chester county; in blueish
quartz in Pikeland, Chester county ; in quartz in East Bradford,
Charleston and Uwchlan townships, Chester county.

A massive variety has been observed at Robinson’s Hill, on
the Schuylkill, five miles from Philadelphia, and an impure
pulverulent variety, much mixed with foreign matter, at Pugh-
town, S. Coventry, Chester county. The latter has been used as
a mineral paint ; it is also found two miles northeast of Jones
Mine, in Berks county, and several other localities.

A partial analysis of samples from 8. Coventry gave me 7.20
per cent., and one from Berks county 10.85 per cent. of carbon.

I believe that it will be interesting to mention that the gray
color of the roofing slates at Peachbottom, in York county, also
ot those in Lancaster county, is due to about 0.5 per cent. of car-
bon in its graphitic form.
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CHAPTER II.
COMPOUNDS.
A. BiNary,

Sulphides, &c., of metals of the Sulphur and Arsenic Groups.
8. Stibnite (Dana).

Mr. Samuel Tyson, of King of Prussia, made the interesting
observation that this mineral occurs with the zeolites of Fritz’s
Island, near Reading. He found only a few very minute
crystals which were imperfect rhombic prisms longitudinally
striated and with eminent brachydiagonal cleavage, and of a
dark lead gray color. A blowpipe examination which I made
proved them to be tersulphide of antimony or stibnite.

9. Bismuthinite (Dana).

. Very small quantities of the tersulphide of bismuth have
been found by Mr. Theodore D. Rand, in tourmaline, in a granite
vein in gneiss in 'West Philadelphia, opposite the Fairmount
‘Water-works.

10. Molybdenite (Brongniart).

It occurs in tabular hexagonal plates, usually foliated, mas-
sive, or in fine scales, with an eminent basal cleavage. H. —
1—1.2; sp.gr. =— 4,4—4,8. Pure lead gray color and metallic
lustre. Its composition is Mo 8, = Molybdenum 59.0, Sul-
phur 41.0.

It occurs in beautiful hexagonal tabular crystals and small
foliated masses of a lead gray color and brilliant metallic lustre
in gneiss at Frankford ; also in crystals and foliated masses in
quartz, near Chester, Delaware county; at Zion’s Church, and
on the farm of V. Hartman, in Alsace township, near Read-
ing, Berks county. In small laminated patches in gneiss, it is
said to have been found at Fairmount, Philadelphia.
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The molybdenite from Chester has been analysed by Henry
Seybert (Am. Jour. 8c., IV, 820), and that from Zion’s Church,
near Reading, by Dr. Charles M. Wetherill (Trans. Phil
Soc. X, 345).

Chester, Del. Co.  Zion’s Church, near Reading.

8p. gr. = 4.444 ~——— deducting impurities.
Molybdenum = 59.42 55.7127 = 59.333
Sulphur = 89.68 88198 =  -40.668

99.10 Silicic acid —2.283 100.00

Ferricoxide=38.495
‘Water =0.297

100.000
Dana’s Mineralogy gives George Van Arsdale’s quarry in
Bucks county, as a locality. This is doubtful ; all that I have
seen from there, resembling molybdenite, was graphite.

B. BiNary.

Sulphides, &c., of metals of the gold, iron and tin groups.

11. Galenite (von Kobell).

It crystallizes in the isometric system; the most common
forms are cubes in combination with octahedral and dodecahe-
dral planes. Cleavage eminently cubical, rarely octahedral.
Also coarse and fine granular, fibrous and sometimes impal-
pable. H =2.5—2.75; sp. gr. = 7.26—7.7. Color pure lead
gray. The composition is sulphide of lead, PbS = lead 86.6
Sulphur 13.4. Frequently contains minute quantities of silver,
copper, antimony and other metals.

This mineral forms veins of considerable size and richness
in the gneiss in the neighborhood of Pheenixville, Chester
county, which have been worked to some extent and with
encouraging results at the Wheatley, Brookdale, Chester
county and other mines. The veins sometimes penetrate into
the Triassic sandstones, or are entirely contained in these, as
.at the Ecton Mine, Montgomery county. Near the surface
the galenite is to a considerable extent converted into a
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beautiful variety of lead salts, of which I shall speak in the
sequel.

At these mines near Pheenixville, galenite is rarely met with
in crystals, however some very fine cubes have been observed, and
cubes with octahedral and dodecahedral planes. The crystalsare
often rounded, almost globular. The greater portion of it is coarse-
ly granular, sometimes also fine-grained and fibrous. As already
stated, it contains from 10 to 40 ounces of silver per ton of ore.

According to Prof. H. D. Roger’s Report (I. ¢.) an antimonial
sulphide of lead and silver (probably only a variety of galenite)
occurs at the Wheatley Mine.

The galenite from the Ecton Mine, Montgomery county, is
rarely found in cubooctahedra, mostly the coarse granular but
sometlmes also in the fine-grained variety. _

* A similar variety has been discovered and somewhat explored
at New Britain, in Bucks county.

Small quantities of galenite accompany the zinc ores of Sink-.
ing Valley, in Blair county ; those in the neighborhood of and
five miles south of Lancaster and four miles northwest of
Lancaster.

Minute quantities associated with pyrite occur occasionally
in the carboniferous sandstone of Bradford county, and near
Pottsville, in the shaft of the Philadelphia and Reading Rail-
road Company.

It has been observed associated with crystalhzed blende in lime-
stone at Espy, near Bloomsburg and four miles south of Bain-
bridge on the Susquehanna; and Prof. Lesley has found a cube of
galenite surrounded by clay in argillaceous siderite near Pitts-
burg.

The galenite of the Pequea Mine in Lancaster county is
very interesting.

The coarse granular variety containing only a small quan-
tity of silver occurs in a small irregular vein in the mica slate;
there is another variety, however, which, either alone or asso-
ciated with quartz, feldspar and mica—a regular granite—
forms small lenticular, vein-like segregations in the lower Silu-
rian limestone. It generally shows a very perfect cubical
cleavage and is highly argentiferous, yielding as already stated
from2250 to 800 ounces of silver per ton.
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Besides this variety with cubical cleavage there is another
having a distinct octahedral cleavage into which the first some-
times graduates. It was first noticed by the late Dr. John
Torrey, who described it in a letter to Prof. G. J. Brush (Am.
Journ. of 8e. [2] XXXV, 126), however erroneously stating
the locality as being in Lebanon county. The cleavage is, in
many of the pieces eminently octahedral, the cubical being less
distinct; on heating, however, the latter becomes more predomi-
nant.

The spec. gr. was found to be 7.63. The amount of silver
found by Dr. Torrey was 179} ounces per ton.

The fact of presenting an eminent cleavage parallel to the
octahedral planes has given rise to several suggestions and in-
teresting experiments by Prof. Josiah P. Cooke, Jr. Dr. Torrey
was of opinion that this variety may be a pseudomorph after
fluorite, or that it may prove the galenite to be dimorphous or
crystallizing in two distinet forms. Professor Cooke showed
that although the cubical cleavage of galenite is the usual,
that which is parallel to the octahedron can be obtained by pres-
sure with many galenites from other localities, and suggests
that the Pequea galenite may be the result of the latter. .

Interesting as the observation is, I do not believe that it
requires any other but the most simple explanation, viz.: that
the individual particles, which constitute the mass of galenite,
have crystallized octahedrally (a very frequent form), which in
their aggregate show a predominance of the original form over
the cleavage, and therefore a more ready separation in this direc-
tion. A peculiar film and roughness of the octahedral planes
speak in favor of this view.

These octahedral galenites are certainly neither pseudomorphs
nor & dimorphous form of sulphide of lead.

12. Bornite (Haidinger).

Bornite also called erubescite or variegated copper ore, crys-
tallizes in the isometric system; good crystals are rare, and
none have been observed in this State. Usually in compact or
granular masses;. H =3; sp. gr. =4.4—5.5. Color pinch-
beck brown inclining to copper-red, readily tarnishing with
purplish colors. Variablein its chemical composition, probably
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on account of admixtures of chalcocite or chalcopyrite. The
pure bornite is: 8 Cu, 8 + Fe, 8,, containing copper 55.58, iron
16.87, sulphur 28.05.

This very valuable copper ore has occasionally been met with
at different localities in the State, but nowhere as yet in suffi-
cient quantities for practical purposes.

The largest deposit is probably found in the Triassic rocks of
York county ; it has also occurred near Gettysburg in Adams
county ; at St. Mary’s in Warwick township, Chester county;
in the gneiss rocks at Frankford, and at McKinney’s quarry,
near Germantown, and with chlorite in the soapstone quarries
near Lafayette, Montgomery county.

It is also found in the copper horizon of the upper Devonian
(Catskill Group) in Lycoming, Sullivan and other counties.

13. Pentlandite (?) (Dufrenoy).

This is an isometric non-magnetic mineral with octahedral
cleavage, a light bronze color and the composition R 8 (R being
Ni and Fe). The analysis by Scheerer (Pogg. Ann. LVIII,
815) agreeing closely with NiS + 2FeS = Nickel 22.1, iron
41.9, sulphur 86.00.

I have observed that a small portion, perhaps not over 5
or 6 per cent. of the niccoliferous pyrrhotite from the Gap
Mine, Lancaster county (see below) is not attracted by the mag-
net. I therefore have requested Mr. Henry Pemberton, Jr., of
the Laboratory of the University of Pennsylvania to make an
analysis of the mon-magnetic portion, in which he found as
follows:

Insoluble’ hornblendic mineral = 24.81
Magnesia = 2.73
Sulpbur = 28.56
Iron = 22.22
Nickel = 25.78

99.05

Calculating from these results the composition of the mix-
ture, I find it to be:

Sulphide of nickel = 89.96
Sulphide of iron = 26.40
Ferrous oxide = 6.00
Magnesia = 2.78
Hornblende, silica, &c. = 21.81

99.90
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The ratio between the sulphides of nickel and iron is 8 NiS
+ 2FeS, giving the following composition of the pure min-
eral.

Sulphur = 85.64
Nickel = 89.42
Iron = 24.94

100.00

Although this composition is, in so far, different from pent-
landite—that the Gap Mine mineral contains a far larger per-
centage of nickel and much less iron—the atomic ratio of the
combined metals remains the same, and for this reason I place
it under pentlandite until it can be obtained in a pure state
for a fuller investigation.

14. Sphalerite (Glocker).

Sphalerite, or as it is usually called zinchlende or blende,
crystallizes in isometric tetrahedral crystals often highly modi-
fied and complicated, with perfect dodecahedral cleavage ; fre-
quently in twins ; also massive, granular, compact. H = 8.5 —4;
sp. gr = 8.9—4.2; colors white, yellow, yellowish and grayish
white, brown, black. Lustre resinous to adamantine. In its
pure state, sulphide of zinc, ZnS = Zinc 67. Sulphur 33.
Frequently part of the zinc replaced by iron or cadmium

This mineral is found in the State not only in beautiful
specimens but also in large masses, forming a very valuable ore.

The most beautiful crystals of a pale wine yellow and
greenish yellow color, some in almost perfect dodecahedra from
} to 1 inch in diameter and smaller crystals in more complicated
forms, have been found at the so-called Napoleon Mine, Valley
Forge, Montgomery county. Yellow blende has also been
found at the Pheenixville Tuunel, and in calcite,at Webb’s Mine,
Columbia county.

Yellow, brown and black varieties—sometimes “crystallized
but generally in masses showing a highly perfect dodecahedral
cleavage, occur associated with galenite at the Ecton Mine,
near Shannonville, Montgomery county.

A considerable quantity of this blende has been mined and
sent to market.
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A very similar zincblende of a pale brown color, often in
beautiful and large crystals, mostly modified dodecahedra, and
twins has been found at the Wheatley, Brookdale, Chester
county, &c, Mines, near Pheenixville.

The large quantity of this mineral at these mines, was at the
time these were in operation a very serious detriment, because
no market could be found for the same in this country. Small
quantities of it from the Wheatley Mines were exported to
England. :

The largest deposits of zincblende occur at the great zine
mines near Friedensville, in the Saucon Valley, Lehigh county.
It is rarely met with in minute yellow crystals, more frequently
fine-grained or crypto-crystalline, massive and compact, and of
yellowish and grayish white colors, and a waxy lustre. Itisa
very important ore of zinc, and now very largely reduced both
into the white zincoxide and idto metal.

Smaller quantities of zincblende occur with the galenite at
New Britain, in Bucks county, and with the zinc ores of the
Sinking Valley Mines, in Blair county, and, frequently mixed
with dolomites, at the Lancaster Zin¢ Mines, 5 miles south of
Lancaster, and at the Pequea Mine, Lancaster county.

Also in the limestone at Espy, near Bloomsburg, in small
brown crystals and crystalline granular masses.

The analyses of zincblende from Pennsylvania gave the
following results:

a. Brown blende from Pheenixville, by J. L. Smith (Am. J.
Se. [2] XX, 250). b. Brown blende from the Ecton Mine, by
Harry W. Jayne (Laboratory Univ. of Penna.). ¢. Grayish
white crypto-crystalline blende from Friedensville, by the same:

a. b. ¢
Quartz — 0.80 0.75
Sulphur 83.83 83.45 83.13
Zinc ) 64.89 65.04 66.72
Cadmium 0.98 —_— —_
Copper 0.33 _ : —
Lead 0.78 — —
Iron —_— 2.17 0.49

100.29 101.46 101.09
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15. Chalcocite (Dana).

Chalcocite or copperglance crystallizes in orthorhombie
crystals ; more commonly found in granular, compact or impal-
pable masses. H = 2.5; sp. gr. — 5.5-58. Color iron-black,
inclining to lead gray. In its pure state sub-sulphide of cop-
per, CuS, containing copper 79.8, sulphur 20.2.

It is a rare mineral in Pennsylvania and occurs at no
locality in sufficient quantity to be valuable as an ore.

It has been found with bornite, &c., in the upper Devonian
rocks (Catskill group) of Lycoming, Sullivan, etc., counties;
in the neighborhood of Muncy some excavations have been
made in the hope of finding it in quantity.

According to a private communication from Prof. W. Th.
Roepper, of Bethlehem, chalcocite, occasionally in small erys-
tals, is frequently met with on the line of junction between the
South Mountain rocks and the triassic sandstone, which latter
is often colored green by malachite, resulting from the oxida-
tion of the chalcocite.

Small quantities have been found at the Wheatley Mine near
Phenixville, and very rarely at the Wood’s Mine, Lancaster
county, associated with chrome ore.

16. Millerite (Haidinger).

It crystallizes in the hexagonal system—in combinations of
geveral rhombohedra and prisms—with perfect rhombohedral
cleavage. Rarely in distinet crystals, usually in groups of
capillary crystals, in tufts, semi-globular and radiated. H = 3.5;
8p. gr. =4.6-5.6. Color brass yellow, inclining to bronze yellow,
often tarnished. Its composition is: Sulphide of nickel
= NiS. Nickel 64.9. Sulphur 35.1.

This beautiful mineral occurs rarely in yellow acicular crys.
tals associated with quartz in the arglllaceous siderite of the
Carboniferous strata at Scranton (Roepper priv. com.).

In small grains and nodules imbedded in kemmererite, it is
rarely found at Texas, Lancaster county (W. P. Blake in Am
J. of Se. [2] XIII, 116).

“The most interesting locality, and one of the best in the World,
is the Gap Mine, Lancaster county. Here it occurs in columnar
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coatings and mamillary and semi-globular radiated masses of
a pale brass yellow color and metallic lustre; sometimes the
millerite is partly altered into chalcocite and assumes a black
color without lustre. It contains, according to my analyses
(Am. Journ. Se. [2] XXXIII, 195):

Millerite. Partly altered into Chalcocite.

Sulphur = 85.14 83.60
Nickel 63.08
Cobalt 0.58 59.96
Iron 0.40 1.82
Copper 0.87 4.63
Gangue 0.28 0.54

) 100.85 100.05

Millerite is a very valuable nickel ore, which at the Gap
Mine has occasionally been met with in considerable quantities.

17. Pyrrhotite (Dana).

Crystallizes rarely in hexagonal plates with basal cleavage.
Mostly massive, laminated and granular., H  8.5-4.5 ; sp.
gr. — 4.4-4.6. Color between brass yellow and copper red,
readily tarnishing pinchbeck brown; lustre metallic—mag-
netic. Mostly: Fe,S; = Iron 60.5, Sulphur 39.5. Frequently
part of the iron replaced by nickel and cobalt.

The ordinary pyrrhotite has been found in small quantities
at several localities in Pennsylvania ; in crystalline plates—asso-
ciated with orthoclase at Quarryville, Lancaster county ;
massive in hornblende rock at Morris Hill ; also at the Soap-
stone Quarries on the Schuylkill, near Lafayette, Montgom-
ery county ; with scapolite, etc., at Geo. Van Arsdalen’s Lime-
stone Quarries, near Feisterville, Bucks county.

A slightly niccoliferous variety has been found in Alsace
township, six miles east of Reading.

The most important occurrence of niccoliferous pyrrhotite, is
that of  the Gap Mine, Lancaster county.

This mine was discovered in 1732, and was worked to some
extent for copper, but was abandoned on account of the small
quantity of copper present in the ores. About 25 years ago, it
“was discovered that the ore of the Gap Mine, which forms a
very large vein, contained a considerable quantity of nickel. It
has since been worked principally for the latter metal.
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Mr. Joseph Wharton kindly furnished me with the following
statement : A

“ The quantity of nickel ore taken from the Gap Mine is as
follows, reckoning the ore all as nickel ore, tnough in a small
part of it copper predominated, viz.:

“1. By Gap Mining Co., 1853 to 1860, . 38,000,000 Ibs.

« 2. By myself in 1863, . . . . 4,500,000 ¢«

“ 8. Bymyself from Jan.1,1864 to Dec.1,1874, 92,153,364 ¢

“Items 1 and 2 are not strictly accurate, as no accounts can
be found showing the Gap Co.’s work, and my operations in
1863 were tentative and irregular, but they are approximately
correct. Item 8 is correct.” :

Numerous analyses of the Gap Mine ores which I have made,
gave on an average from 2-2.9 per cent. of nickel and cobalt;
containing about 4 per cent. of cobalt.

Some richer varieties have been analyzed by Prof. Martin H.
Boyé (Am. Journ. of Se. [2] XIII, 219), and Prof. Rammels-
berg (Mineralchemie, 113):

Boyé. Rammelsberg.
Sulphu = 24.84 (88.59)
Iron = 41.34 55.82
Nickel (and Cobalt) = 455 5.59
Copper = 1.30
Lead = 0.27
Silica and insoluble silicates = 25.46
Alumina = 1.07

99.46 100.00

I have already under Pentlandite, referred to a non-mag-
netic nickel-iron-sulphide found in the Gap Mine ores.

18. G'reenockite (Jameson).

This very rare mineral, sulphide of cadmium, has been ob-
served in Pennsylvania only in its amorphous variety. It was
discovered many years ago by Prof. W. Th. Roepper, of Beth-
lehem, who found it in the form of yellow, greenish yellow
and orange yellow earthy incrustations upon zincblende, smith-
sonite and limestone, at Friedensville; also in a clay-like mate-
rial partly resulting from the decomposition of a pyritiferous
rock.
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A specimen of this clay analyzed by Prof. Roepper, contained
5 per cent. of cadmium, equal to 6.4 per cent. of greenockite.

Formerly cadmium was separated from the zinc at the Beth-
lehem works.

19. Pyrite (Haidinger) or Iron Pyrites.

Pyrite or bisulphide of iron is one of the commonest min-
erals in Pennsylvania.

It crystallizes in forms belonging to the isometric system,
usually in cubes, the pentagonal dodecahedron (pyritohedron,)
and octahedron, and frequently in combinations of these forms;
also reniform, globular, stalactitic with crystalline surface ; radi-
ated, granular and amorphous. H = 6—86.5; sp. gr. = 4.8—
5.2. Color pale brass yellow. Lustre metallic. It is bisul-
phide of iron, FeS, containing: iron 46.7, sulphur 53.3.
Small quantities of other metals are frequently found in pyrite,
such as gold, silver, thallium, cobalt, nickel, copper, &ec.

It is usually found in small brass yellow cubes in many of the
rock-masses, especially in slates; also in most of the coal mines,

both anthracite and bituminous, and very frequently in the
numerous iron mines in the State.

Although of such a general occurrence, there is nowhere a
sufficiently extensive and massive deposit of it to be useful for
the manufacture of sulphur and sulphuric acid.

It would be tiresome to enumerate all the localities where it
has been observed, I shall confine myself, therefore, to a few
where interesting and charactistic varieties have been found.

Cubical crystals sometimes of great brilliancy, which have
frequently been mistaken for gold or gold ore, often partly
oxydized and of a brown color, are the most common form
and very abundant in the neighborhood of the city of Lancaster;
also near the Valley Store in Tredyffrin and in E. Whiteland
townships, and in clusters near Oxford, Chester county. Cubic
‘crystals are also found at the beryl locality in Newlin and East
Bradford townships, Chester county, and at Chester, Delaware
county.

Very beautiful brilliant octahedral crystals, from small size
to about an inch in diameter, are abundant at several of the iron
mines near Knauertown, Warwick township, Chester county;
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in octahedral crystals, from } to 2 inches diameter, it has been
found at Van Arsdale’s Quarry, Bucks county.

Cubes and cubo-octahedra have been met with at the Poor-
house Quarry and John Bailey’s Quarry, East Marlboro’,
Chester county; also in various forms at Perkiomen Mine,
Montgomery county; near Pheenixville, in the Tunnel as well
as in the Silverlead Mines; and Jones Mine in Berks county;
good cubical crystals with octahedral planes are occasionally
met with at the Gap Mine, Lancaster county; small cubo-
octahedra occur sometimes with the zincblende of Friedensville
in Lehigh county; cubes and also pentagonal dodecahedra oc-
cur in the steatite of Chestnut Hill, near Easton.

Very interesting and beautiful crystals are found in the tal-
cose slates on M. Boice’s farm, one mile northwest of Texas,
Lancaster county; all the crystals from this locality have a
brownish tarnish, and are combinations of cubes with the octa-
hedron and the pentagonal dodecahedron.

Very complicated and much distorted forms have been ob-
served at Cornwall, Lebanon county.

Peculiar incrustations and stalactitic prolongations of pyrite
are found in the mines of the Westmoreland Coal Company,
‘Westmoreland county.

In most of these localities the pyrite is, if not oxydized,
nothing but the pure bisulphide of iron.

I will now mention a few varieties containing small quanti-
ties of other metals.

Professor W. T. Roepper has made the interesting observa-
tion that the octahedral crystals or those in which the octahe-
dral planes are predominating, invariably contain cobalt.

A cobaltiferous variety from Cornwall, Lebanon county,
afforded J. M. Blake 2 per cent. of cobalt (Dana’s Min. 63).

A niccoliferous pyrite from the Gap Mine, which occurred
there in 1801, in granular porous masses without distinet form,
which, however, did not show any admixture of millerite, con-
tained, according to my analyses, 4.30 and 4.47 per cent. of
nickel;

A cupriferous variety from Cornwall, Lebanon county, which
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readily tarnishes and assumes a steel-blue color, contains, ac-
cording to J. C. Booth (Dana Min. 63):

Sulphur, = 58.87 per cent.

Iron, = 4447 «

Copper, = 2.80 ¢«
100.23

The flue-dust of the iron furnaces at Bethlehem contains, ac-
cording to Prof. Roepper, a considerable quantity of thallium,
which he attributes to thalliferous pyrite contained in the Penn-
sylvania anthracite used.

20. Chalcopyrite (Henkel), or Copper Pyrites.

It crystallises in the tetragonal system; gapd crystals are
not common ; they are mostly combinations of several tetrahedra.
Easily distinguished from pyrite by its greater softness. H=38.5
—4; sp. g. = 4.2; color brass-yellow, often tarnished and irides-
cent. Lustre metallic. Often massive. Itisa combination of sub-
sulphide of copper with sesqui-sulphide of iron = Cu,8 + Fe,8,,
containing, when pure, copper 84.6, iron 30.5, sulphur 34.9.

8mall quantities of this valuable copper ore have been obtained
from some of the mines in Triassic sandstone and shale, in
Bucks county about three miles west of New Hope; at the
Perkiomen Mine and Jug Hollow Mine, Montgomery county,
and the Morris Mine, near Pheenixville; it is also associated
with the silver lead ores of the Chester county mines, especially
the Wheatley Mine, where fine tetrahedral and octahedral
crystals were obtained.

It occurs in small seams and irregular masses disseminated
through magnetic iron ore at some of the Mines near Knauer-
town, in Chester county; the Jones Mine, near Morgantown,
and Fritz’ Island Mine, near Reading, in Berks county, and
the Cornwall Mines in Lebanon county.

Massive or in minute quantities disseminated through the
nickel ores of the Gap Mine, and as an associate of the molybde-
nite at Chester, Delaware county, also in the gneiss at Frankfor
and Wissahickon near Philadelphia and the Soapstone Quarries
on the Schuylkill, near Lafayette, Montgomery county.

Very fine crystals, large tetrahedra, from % to # inches in size,
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but often tarnished, and coated with malachite, occur in the
magnetic mines already mentioned, especially at the Jones
Mine, also near Knauertown, and at Cornwall.

The chalcopyrite from the Wheatley Mine has been analysed
by J. L. Smith, in his Minerals of the Wheatley Mine (Am.
Journ. Se. [2] XX. 242-258). It contains:

Copper = 82.85
Iron = 29.93 .
Lead = 0.85
Sulphur = 86.10
99.28

21. Gersdorfiite (Loewe).

It crystallizes in the isometric system, and consists of sul-
phur, arsenic and nickel, part of the latter being frequently re-
placed by cobalt.

I have observed (Am. Jour. of Sc., [2] XXVIII, 248), this
very interesting mineral in minute quantities as an associate of
anglesite, galenite, zincblende and quartz, at the Wheatley
Mine, near Pheenixville. The only specimen which is known
consists of an incrustation of minute crystals, which are combi-
nations of cubes, octahedra and rarely the pyritoid. They have
a grayish white color, and have been found to be principally a
sulpharsenide of nickel, containing, however, a considerable
quantity of cobalt.

22. Marcasite (Haidinger).

The rhombic bisulphide of iron is said to occur at the Gap
Mine and according to Prof. W. T. Roepper, in large masses in
many of the iron mines of the Lehigh region.

I have never seen it from any locality in Pennsylvania, but
the fact that many varieties of sulphide of iron found with the
limonite oxydize very readily and change to copperas appears to
confirm Prof. Roepper’s observation.

28. Leucopyrite ? (Shepard).

In Dana’s mineralogy it is mentioned that a crystal of ar-
senical iron, of two or three ounces in weight, had been found in
Bedford county. This is Prof. Shepard’s ¢ meteoric iron.”
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In a lette from Prof. Shepard, of December 28d, 1874, he
says: “The Bedford county ore I have long since withdrawn
from my list of meteorites, and think it belongs to leucopyrite,
unless it is a new species.”

If we comparer this with his former statement that he had
not been able to confirm the presence of arsenic or any other
metal, we cannot conceive how he now can place it with leu-
copyrite, a mineral which contains in its pure state 72.8 per
cent. of arsenic. I have no doubt that my conclusion, that the
Bedford county iron is neither a meteorite, nor leucopyrite, nor
& new mineral, but a piece of “spiegeleisen ” is the correct one.

24. Arsenopyrite (Glocker), or Mispickel. 2

This is another of the doubtful Pennsylvania minerals.

Isaac Lea in “an account of minerals at the present known
to exist in the vicinity of Philadelphia” (Jour. Ac. Nat. Sc,
Phil,, I, 462, Dec., 1818), states that a piece of this mineral of
nearly two pounds weight had been given to him by a person
at Perkiomen, who informed him that it was from the neigh-
borbood. ' )

It had a yellowish white color, uneven fracture, and emitted,
when subjected to the blowpipe, white vapors of arsenious acid
and a strong alliaceous odor.

25. Covellite (F'reiesleben).

This beautiful mineral crystallizes rarely in hexagonal plates,
generally it is massive, crystalline and in thin coatings on
~other minerals. It has a rich indigo and steel-blue color, and
contains in its pure state, 66.5 per cent. of copper and 33.5 per
cent. of sulphur. It occurs in no place in sufficient quantity to
be useful as an ore.

It is found at the Perkiomen Mine, very rarely in perfect,
though microscopichexagonal plates, usually in crystalline masses
of a deep blue color; also in small quantities at the lead and
copper mines, near Pheenixville, and as a thin coating of mag-
netite at the Cornwall Mine, Lebanon county.
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C. Sulpharsenides, Sulphantimonides, etc.
26. Tetrahedrite (Haidinger).

Prof. Samuel P. Sadtler stated to me that small quantities
of tetrahedrite used to be found in the epidote rock, just south
of Gettysburg, associated with native copper and malachite, but
" that the locality is now exhausted.

It has not been investigated to which of the varieties it
belongs.

27. Tennantite ( Phillips).

In a notice of two minerals from Lancaster, Pa., Zinc Mines,
a few miles northwest of Lancaster City, by W. J. Taylor (Am.
Jour. of Se. [2] XX, 412), the occurrence of tennantite is de-
scribed.

It is massive, steel gray, yielding a dark reddish gray powder.
A qualitative analysis showed the presence of sulphur, arsenic,
copper, iron and zine.
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CHAPTER III.v !
CoMPoUNDS OF CHLORINE, BROMINE, IoDINE. )

28. Halite (Dana) or Common Salt.

No rock salt deposits have yet been found and developed in
Pennsylvania, but in many localities in the western part of the
State a considerable number of salt wells have been found,
from which, to a limited extent, salt has been manufactured.
Many brine springs have also been found when boring for oil.

The information which I have been able to obtain with re-
gard to the composition of these salt-water springs is very
limited.

Dr. Edward Stieren has published ¢ Observations on the Salt
waters of the Alleghany and Keskiminetas Valleys” (Am.
Journ. Se. [2] XXXIV, 46-57), and has given an analysis of
the water from the salina of Mr. ‘Peterson, in the vicinity of
Tarentum, in which he found the following number of

Grains in one pound or in
of 7680 grains, 1000 parts.

Chloride of sodium = 253.519827 — 83.010894
“ potassium = 0.812045 — 0.040748
¢ ammonium = 0.051671 — 0.006715
“ barium = 0.047065 — 0.006127
“ strontium = 0.786949 — 0.095970
o calcium = 65.944042 — 8.586581
“ magnesium = 16.654496 — 2.168541
Bromide of magnesium = 0.884175 — 0.115127
Todide of calcium = 0.618055 — 0.080476
Carbonate of baryta = 0.020084 — 0.003787
¢ strontia = 0.455685 — 0.059334
¢ lime = 21.246190 — 2.766431
¢ magnesia = 10.582281 —  1.877901
« iron = 0.295349 — 0.0388457

“ manganese = traces —  traces
Silicate of alumina = 0.813881 — 0.040870
Free silicic acid = 0787515 — 0.102541
872.480000 — 48.500000
Carbonic acid, loosely bound as bicarbonate = 14.998187 — 1.952889
¢ ¢ really free =  0.060572 — 0.007887

887.588759 — 50.460776

Sk oy -
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An analysis which I had made in my laboratory about fif-
teen years ago, by Mr. Geo. J. Poepplein, to determine the prin-
cipal constituents of salt water from the neighborhood of the
Conemaugh, near Saltzburg, gave in 1000 parts:

Chloride of sodium = 71.820
o« magnesium = 8.986
¢ calcium = 15.726
Bicarbonate of calcium = 0.605
‘“ iron = 0.078
91.115

The other constituents were not determined, but their nature
appears from an analysis of the mother-liquor from the manu-
facture of salt (or “ Bittern”) on the Kiskinfinetas River near
Freeport, Armstrong county, by M. IIL. Boyé (read 1848, at the
Philadelphia meeting of the Am. Assoc. for .Adva.ncement of
Science), who found in 100 parts:

Chloride of potassium = 0.128
“ sodium = 0.877
¢« calcium = 24.640
Chloride, bromide and iodide of magnesium = 10.148
85.791

The latter contained : Magnesium — 2.5750

Chlorina = 6.8660

Bromine = 0.7010

Iodine = 0.0035

10,1455

A partial analysis which I have made of a salt water, found
m boring for oil near Alba, Bradford County, gave in 1000

parts:

Chloride of sodium = 80.8770
Al iron = trace

¢« " calecium = 18.3651

“ magnesium = 1.9075

Bicarbonate of iron = 0.0986

lime = 0.0874

Silicio acid = 0.0530

. Bromine, &c., not determined = —

95.8386

The quantity of bromides which many of the Pennsylvania
salt waters contain is very remarkable, and larger than in any
other brines in the world.
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A very large amount of the bromine of commerce, so exten-
sively used at present in photography and for the manufacture
of bromide of potassium, is extracted from the mother-liquor
of the salt works, and a large portion exported to Europe.

I will mention here the analysis of a very extraordinary min-
eral water, which has been obtained in boring for oil in Elk
county.

It has been called the “ East Clarion Sprmg Water,” and con-
tains, according to an analysis which I have made, in one gallon
of 231 cubic inches, as follows :

Chloride of potassium = 0.89971 gra.ins.
¢ sodium = 836.80275
¢ lithium = trace
“ barium = 172578 «
¢ strontium = 0.06260 ¢
¢ calcium = 51.85625 ¢
o magnesium = 15.84208  «
Nitrate of ammonia = 0.19173 ¢
¢ magnesia = 0.13628  «
Phosphate of lime = trace
mebomte of baryta = 0.12791 ‘“
strontia = 0.00487 c
¢ lime = 9.79502 ¢
¢ magnesia = 0.57955 ¢
“ iron = 0.72444 ¢
Silicic acid = 0.69523 ¢
418.94407 «“

This mineral water contains the largest quantity of chloride
of barium ever observed in any, and may become of great im-
portance after its medicinal properties have been more fu]ly in-
vestigated.

Although not a chloride of sodium water, as it contains less
than a grain of this substance in a gallon, I will here add the
analysis which I have made of the “Gettysburg Katalysine ”
‘water, about which so many contradictory statements have been
circulated.

Particular attention was paid to the determination of lithia
and such constituents, which are present in the most minute
quantities, and for this purpose over 24 gallons of it were

evaporated.
8
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I found in one gallon of 281 cubic inches, as follows:

Sulphate of baryta == trace
s strontia = 0.00427 grains.

“ lime = 0.88145 ¢
“ magnesia = 6.77040 ¢
« potash == 0.20836 ¢
¢ soda = 2.46776 ¢
Chloride of sodium = 0.65790 «

o lithium = trace
Bicarbonate of soda = 0.70457 «
s lime = 16.40815 ¢
¢ magnesia = 0.54260 ¢
¢ iron = 0.03585 ¢
o manganese = 0.00669 <

“ nickel = trace

¢ cobalt = trace
« copper = 0.00050 ¢
Borate of magnesia = 0.08493 ¢
Phosphate of lime = 0.00679 ¢
Fluoride of calcium = 0.00954 ¢
Alumina = 0.00880 ¢«
Silicic acid = 2.03078 ¢«
Organic matter with traces of nitric acid, &&. = 0.70870 ¢
Impurities suspended in the water, like clay, &6. —=  1.10089 ¢
82.64273 ¢

As an analysis of the Gettysburg Katalysine water is pub-
lished, which purports to contain a far larger quantity of con-
stituents, other examinations of genuine water have since been
made by me, which corroborated my previous results.

There are numerous other mineral springs in the State, but I
have not been able to find any recent analyses of them.

29, Sal Ammoniac.

Chloride of ammonium, or as it is generally called, sal am-
moniac, is found in minute dodecahedral crystals and crystal-
line crusts and fibrous masses of a white or yellowish-white
color at the Burning Mine, at Summit HIll, Carbon county.
It is frequently colored yellow by ferric chloride.
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CHAPTER IV.

FLUORINE COMPOUNDS.

The only mineral belonging to this class, which occurs in this
State is :
80. Fluorite (Napione).

Fluorite or fludrspar crystallizesin the isometric system and, if
not in the pulverulent or crypto-crystalline massive varieties,
shows a very eminent octahedral cleavage. Its hardness — 4;
sp. gr. — 3.18. Its colors are variable, from colorless through
almost all shadés of yellow, green, blue or red. Lustre vitreous.
In its pure state consists of fluoride of calcium CaFl, == Cal-
cium 51.8, Fluorine 48.8.

It is a rare mineral in Pennsylvanm.

Minute, but beautiful, colorless or pale yellowish white cubes
and combinations of the cube and tetra-hexahedron, frequently
inclosed in calcite or upon the apex of scalenohedral calcite crys-
tals, also crystalline incrustations of fluorite have been found
at the Wheatley Mine, near Pheenixville.

It has been analyzed by J. L. Smith (L ¢.), who found :

Sp. gr. = 8.15
Fluorine = 48.29
Calcium = 50.81
Phosphate of lime = trace.

99.10

Purple colored fluorite is found in small cubes and crystalline
masses in Edwards old limestone quarry, in Newlin township,
Chester county.

A similar variety occurs at the quarries above Delaware
‘Water Gap; small particles of crystalline violet fluorite have
been observed in the limestone quarries at Ironton, Lehigh
county.

It is rarely met with in purplish crystalline masses in the
gneissic rocks at Frankford, and the Falls of the Schuylkill,
near Phlladelphm.

It is mentioned in Dana’s mineralogy, as having been ob-
served in Lebanon county.

-
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CHAPTER V.
OXYGEN COMPOUNDS.,

A. Binary Oxygen Compounds, or Oxides.
I. Ozides of Elements of Series I.
a. Anhydrous.

81. Cuprite (Haidinger).

It crystallizes in the isometric system, usually in octahedra,
cubes or dodecahedra, or combinations of these forms; the crys-
tals are frequently so much distorted and elongated that they
become capillary or needle-shaped. The latter variety has been
called chalcotrichite. It also occurs massive. H. — 3.5-4;
8p. gr. == 5.85-6.15. It has a red color, sometimes inclining
to brown, frequently cochineal or crimson red and sub-metallic
and adamantine lustre. In its pure state it is sub-oxide of cop-
per, Cu, O, containing 88.80 per cent. of copper and 11.20 per
cent. of oxygen. .

It has been observed at several localities in the State, but
nowhere in sufficient quantity to be valuable as an ore, although
it greatly helps to enrich the poorer copper ores, especially at
Cornwall. :

It occurs on magnetite at Cornwall, Lebanon county, in
crystalline finely granular masses and beautiful octahedral crys-
tals, sometimes showing cubical and dodecahedral faces and in
fine crimson red capillary crytals (chalcotrichite), also in very
thin coatings upon native copper, giving the latter a dull,
somewhat purplish appearance.

. It was occasionally met with at the Perkiomen Mine,
especially the variety chalcotrichite in very fine acicular crystals,
sometimes one inch in length.

. The massive variety associated with the native copper is
found in Adams county, in epidotic rocks, and in small quan-
tities at Chestnut Hill, near Easton.

. I have found an old analysis, by Henry Seybert (Jour. Ac.
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Nat. Sc., Phila., II, 2,142), of a variety from Cornwall, which
evidently shows a large admixture of magnetic iron and clay,
but which had been formerly considered a distinct mineral, “a
ferruginous oxydulated copper ore,” in which he found:

Water = 6.98
Clay (Argile) = 8.80
Deutoxide of iron = 42.16
Protoxide of copper = 43.88

96.82

32. Water.

I omit any remarks about this substance, especially as I have
given the analyses of waters more or less charged with mmeral
ingredients, under the heading of Halite.

33. Melaconite (Dana).

The black oxide of copper CuO, when found as a mineral
has been called melaconite ; if pure, it contains copper 79.85,
oxygen 20.15. ‘

The pulverulent and massive variety occurs in this State at
the Perkiomen mine in Montgomery county,and the mlver-lead
mines, near Phenixville, in Chester county.

It has not been analyzed.

84. Corundum.

Crystallizes in the rhombohedral system; many combina-
tions have been observed at foreign localities.

The corundum, which occurs in Pennsylvania, when crystal-
lized is usually found in acute bi-pyramidal crystals of a rough
or uneven surface, either isolated or in clusters and of gray,
grayish white, grayish brown, bronze or blue colors. It shows
both the rhomhedral cleavage at an angle of 86° 4/, and that
parallel to the base; it is also found granular and massive;
H =9; sp. gr. = 8.9-4.16. In its pure state it is pure alumina,
but generally contains minute quantities of other substances.

The collections of Mr. W. W. Jefferis, of West Chester ; Mr.
Lewis Palmer, of Media ; Dr. Cardesa, of Claymont, Del.; Col.
Joseph Willcox and Dr. Isaac Lea, are rich in highly interesting
varieties.
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At the Black Horse, near Medis, in Middletown township,
Delaware county, it has been found in & feldspathic rock (proba-
bly a variety of massive oligoclase), in slender bi-pyramidal
grayish crystals ; some show on the cleavage plane a bronze lus-
tre and are frequently asteriated ; near the same locality it is
often found loose in the soil, sometimes in large crystals from
four to six inches in length.

At Mineral Hill, near Media, a feldspathic rock is penetrated
by slender crystals of corundum, more or less completely altered
into fibrolite.

On the north slope of Mineral Hill, it has been found in large
brown crystals, to a great extent changed into massive margarite.

Near Village Green, in Aston township, Delaware county,
it occurs in large crystals, of a brownish color, often with a
bronze lustre, and completely surrounded by scaly margarite,
into which it is partly changed.

A small mass of grayish white and blue corundum which
shows perfect cleavage has been found in the neighborhood of
the chrome mines, near Texas, Lancaster county.

In Chester county it has been found in erystals associated
with a feldspathic mineral (? albite) near Fremont P. O., West
Nottingham township,and in the same manner about two miles
south of Oxford.

Near Unionville,in Newlin township, are several localities of
interest and importance.

About one mile and a-half northeast from this place it occurs
in gray crystals in white granular albite, associated with tour-
maline, euphyllite and several other minerals.

Loose crystals of 3 to 4 inches in length, also clusters of
crystals of a white, grayish-white, gray and blue color, often
showing a perfect cleavage, have frequently been found in the
soil. Many of them are surrounded by a coating of soda mar-
garite and damourite, into which it has been partly converted.

Loose masses of brownish-gray granular variety, sometimes
of several tons in weight, were occasionally met with at the
same locality.

About two years ago the deposit from which the latter evi-
dently have come was discovered. It was at the time of
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my visit exposed to & length of about 80 feet,a thickness of
from five to ten feet with a depth of about fifteen feet.

This is & very important discovery, and the appearance of the
deposit or bed leads to the conclusion that it is the nucleus
of unaltered corundum in a mass of chlorite slates and other
rocks which have resulted from its alteration (see my investi-
gations on Corundum, its alterations and associated Minerals,
—Proc. Am. Phil. 8oc. XTIIT, 861-407).

From present indications this corundum mine appears to oe of
great value, and promises to furnish large quantities of it of a
very superior quality. :

In the use of corundum as an abrasive material it is of great
moment whether or not it is easily cleavable; if the minute
particles lie flat upon the material which is to be cut or polish-
ed, they have not near as much effect as those of a corundum
which, with the same hardness, cleaves less readily, and
always presents a sharp or cutting edge. This latter is the
case with the coarse granular variety from Unionville more
than with that from any other part of the world.

It is now worked up at Kennett Square into the different
sizes mostly required by the trade and on account of its great
superiority over emery must soon drive the latter from this mar-
ket.

At none of the other localities above enumerated has corun-
dum been found in sufficient quantity to be useful in the arts;
some has been obtained from the neighborhood of Media and
worked up into corundum wheels, &c. ‘

85. Hematite (Hausmann).

Like corundum, hematite crystallizesin the hexagonal system,
usually in combinations of several rhombohedra, scalenohedra
and the basal plane, with distinct cleavages parallel to the
rhombohedron of 86° 10’ and the base. Also columnar, gran-
ular, botryoidal and stalactitic ; lamellar, foliated, micaceous to
fine scaly, fibrous and compact. Lustre from metallic to dull.
H =5.5-6.5; sp. gr. =4.5-5.3. Color dark steel-gray to iron-
black, in thin particles blood red; the fibrous and earthy
varieties dull red. In its pure state, ferric oxide = Fe,0s,
containing 70 iron and 80 oxygen.

-
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A few very oeautiful crystals in possession of Mr. Samuel
Tyson have been found associated with ripidolite on chromite,
at Wood’s Mine, Lancaster county.

A lamellar iron-black variety is very common in many locali-
ties in the southeastern part of the State in Montgomery, Dela-~
ware, Chester, Lancaster,York and Adams counties; it is usually
associated with quartz and often mistaken for menaccanite, but
the titanic acid which it contains is usually very small. Dr.
‘Wm. P. Headden, Assistant in the Laboratory of the University
of Pennsylvania, has determined the amount of titanic acid in
that from Edgehill, Montgomery county, and found 0.93 per
cent. of it.

It occurs nowhere in the Stats in sufficient quantities to be
valuable as an iron ore.

Foliated micaceous hematite is occasionally met with in the
magnetic mines at Cornwall, Lebanon county, the Steele Mine,
near St. Mary’s, and the mines near Knauertown, in Warwick
township, Chester county, and in York county.

Micaceous hematite of an iron-black and of a red color, occurs
at New Salem, seven miles from Gettysburg, also north of
Gettysburg, where quite extensive beds are now opened from
which ores are sent to Gettysburg for shipment.

Extensive deposits of micaceous hematite in which this min-
eral replaces mica in a micaceous schist, a sort of ¢ itabyrite,”
also containing magnetite, occur in York county in the so-
called Codorus region.

Red hematite has been found near Durham, in Bucks county,
and in some of the iron mines of Berks county.

The scaly or micaceous variety occurs along the junction of
the South Mountain rocks, and the new red sandstone ; also in
Schuylkill and Dauphin counties; at Perkiomen, Montgomery
county, and the Silverlead Mines near Pheenixville.

The most important occurrence of red hematite in Pennsyl-
vania is that of the argillaceous variety, the so-called red fossil
ore in several formations.

The fossil ore of the Clinton group is found on both flanks of
" the Montour ridge in Montour and Northumberland counties ;
the Buffalo Valley, Union county; the south flank of Jack’s
Mountain, and north flank of Shade Mountain, in Snyder and
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Mifflin counties; the great Aughwick Valley, Huntingdon
county ; Tuscarora Mountain, Juniata county ; the north flanks
of Muncy, Bald Fagle, Lock, Dunning and Wills Mountains,
extending through Lycoming, Centre, Blair and Bedford coun-
ties, and the south flank of Tussy Mountain, in Huntingdon,
Blair and Bedford counties, and the north flank of Stone Moun-
tain in Huntingdon county.

The Medina fossil rock ore underlying the last about one
thousand feet, usually accompanies the same and occurs inde-
pendently at the Schuylkill Water Gap.

The fossil ore of the Catskill group has been developed at
Larey’s Creek, in Lycoming county, and Deeler’s Creek, in
Somerset and Wayne counties.

All the fossil ores show frequently, especially near their out-
crop, an alteration into the hydrated ferric oxide or limonite.

Hematite is occasionally found in the neighborhood of Lan-
caster and elsewhere, in cubical crystals, which are pseudo-
morphs after pyrite. ‘

Martite (Breithaupt).

This name was given to an oclahedral variety of hematite,
which, by some mineralogists, is considered a good species, and
the dimorphous form of ferric oxide, but it is more probably a
pseudomorph after magnetite.

It is not magnetic and yields a red powder.

Prof. W. Th. Roepper has observed that it is frequently associ-
ated with zircon, allanite, etc., at several of the South Mountain
localities near Bethlehem.

36. Menaccanite (McGregor).

It crystallizes in the hexagonal system, usually in combina-
tions of the hexagonal prism with several rhombohedra and
scalenohedra ; its cleavage is basal. Crystals are often tabular
or in thin plates and laminae ; occurs also in loose grains or sand.
H —5-6; sp. gr. =4.5-5. Iron-black with sub-metallic lustre.
Yields a black or brownish red powder. The general formula
for menaccanite is (FeTi‘,0, or, in other words, a ferric oxide,
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in which a variable quantity of iron is replaced by titanium, the
latter varying from 8.5 to 59 per cent.

A very beautiful crystal, a combination of a hexagonal prism
and rhombohedron and of an iron-black color has been observed
in & mass of gneiss in West Philadelphia, near the Columbia
Bridge, opposite the Fairmount Water-works. It is about 1}
inches in diameter, and nearly a half inch in thickness.

A large crystal, showing distinctly the same planes from
Dutton’s mills, near Upland, Delaware county, is in Dr. Car-
desa’s cabinet ; it is about four inches long, one and a-half inches
broad and three-quarters of an inch thick.

A very fine crystal and smaller crystalline plates, from Mar-
ple, Delaware county, are in Col. Willcox’s cabinet. '

With muscovite it is found in Elk township, Chester county,
with ripidolite, at Patterson’s, in Newlin township, Chester
county.

Inferior specimens occur near Megargee’s paper mill, and
Heft’s mill, near Philadelphia, and in Middletown township,
near Media, Delaware county.

In Chester county it has been met with in Westtown town-
ship, and on Joseph H. Brinton’s farm, Thornbury township,
and in bluequartz with zircon, near the paper mill on the Brandy-
wine, and loose in the soil about one and a-half miles from the
allanite locality in East Bradford township.

It is found in the sands of the Delaware and Schuylkill
Rivers, and probably in those of many of the other streams.
Menaccanite is not found in Pennsylvania as a massive iron ore.

37. Spinel.

It crystallizes in the isometic system, in octahedral crystals
frequently modified ; also granular, massivee. H — 8 ; sp. gr.
3.5-4.9. Colors red, blue, green, yellow, brown, black. The
typical spinel is a combination of alumina with magnesia
= MgO,Al,Os; in the various varieties,the magnesiais frequently
in part replaced by ferrous and sometimes manganous oxide,
rarely by lime, the alumina by ferric oxide; pleonaste and
hercynite are the names of black and greenish-black spinel
varieties. ,

Dr. George ‘Smith (History of Delaware county, Philadel-
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phia, 1862, page 415), mentions spinel as occurring in minute
octahedral crystals at Blue Hill, Delaware county.

I have observed it at the corundum locality one and a-half
miles northeast of Unionville, associated with granular grayish
white talc, and greenish actinolite, and intimately mixed with
chlorite and particles of corundum, from the alteration of
which it evidently results.

It has a black color, vitreous lustre and a hardness superior to
that of quartz.

An analysis of material selected as carefully as possible, but
still containing a considerable admixture of chlorite and corun-
dum, made by Dr. G. A. Koenig (my paper on Corundum, etc.,
l. c.), gave the following results:

Alumina = 54.61
Ferric oxide = 4.10
Ferrous ¢ = 10.67
Magnesia = 13.83
Silicic acid = 1.26
Corundum = 16.24

100.71

This spinel is the variety ¢ pleonaste” probably with an ad-
mixture of “hercynite.”

The occurrence of spinel associated with allanite in the
South Mountains, five miles east of Bethlehem, has been observed
by Prof. W. Th. Roepper (priv. com.).

88. Magnetite (Haidinger).

Magnetite crystallizes in the isometric system ; the usual
form is the octahedron, often in perfect crystals and hemitropes
dodecahedral crystals are also of frequent occurrence, generally
with striation of the planes parallel to the longer diagonal ; also
granular, massive ; cleavage octahedral, sometimes very dis-
tinct. H =5.5-6; sp. gr.=5-5.2; color iron-black, in very
fine particles as occurring in muscovite, various shades of
brown; powder black; fracture uneven, sometimes subcon-
choidal. Magnetic and sometimes polaric (loadstone).

Pure magnetite consists of a combination of ferric and fer-
rous oxides = FeO, Fe,0;, containing 72.4 per cent. of iron
and 27.6 per cent. of oxygen. In some varieties part of the
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ferrous oxide is replaced by magnesia, in others a part of the
iron in the ferric oxide by titanium as in menaccanite. ‘

Pennsylvania possesses many very important deposits of
magnetite, stretching from the Durham Hills, south of Easton,
along the South Mountain range, across the State. Very im-
portant mines of this ore in Berks county, are near Reading,
at Topton, Boyertown, Mt. Penn, Fritz’s Island and others ; the
Jones Mine, near Morgantown ; in Chester county, the magnetite
mines in Warwick township, the Hopewell Mines, the mines
near Knauertown and St. Mary’s; in York and Adams coun-
ties; and most important of all, the Cornwall Mines in Leb-
anon county.

It would be tedious to enumerate all localities where this
mineral has been found. I will mention therefore ounly a few,

~where varieties have been observed which are interesting on
account of their crystallization or the peculiarity of their oc-
currence. '

Very brilliant octahedral crystals occur at the Hopewell and
Steele’s Mine in Warwick, also two miles north of Unionville
in Newlin township, Chester county ; large and perfect octahe-
dral crystals, simple and hemitropes are found in the chlorite
slate near Texas, Lancaster county ; near Easton ; at Chestnut
Hill, near Philadelphia, and in the soapstone quarries near
Lafayette, Montgomery county ; at Frankford, in the gneiss, it
is rarely met with in octahedral crystals, but frequently in
irregular cleavable patches.

Very good dodecahedral crystals occur at the Jones Mine,

. near Morgantown, Berks county, and near 8t. Mary’s, Warwick,
Chester county.

Magnetite is found in crystals and crystalline particles in the
micaceous hematite schists and chloritic rocks and elsewhere
in York county, also massive and in octahedral crystals at
several localities near Gettysburg, Adams county.

Load-stone in fibrous masses has been found in East Goshen
township, Chester county, and a granular variety at Cornwall,
Lebanon county.

Reticulated magnetite is frequently met with in thin den-
drites in muscovite ; it if sometimes almost colorless to smoky
brown and black. The best localities for this curious variety
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are the neighborhood of Fairville in Pennsbury, Chester county,
and Middletown, Delaware county.

A peculiar variety of magnetite in foliated masses, perhaps
pseudomorphs after hematite, frequently interlaminated with
pyrite, has been found at Keim’s Mine, near Knauertown ; also
at Cornwall, Lebanon County.

Detached masses of magnetlte of several hundred pounds in
weight are sometimes found in Brinton’s serpentine quarries in
Westtown township, Chester county.

Magnetic iron sand is found in all the rivers and streams of
Eastern Pennsylvania. ,

I will mention here the occurrence of a peculiar ore which
probably belongs here; it is a titaniferous magnetic iron ore,
which I have observed in beds near chromite at several localities
in the serpentme range.

. It is iron black, massive, with uneven fracture and very lus-
trous; it has been found near Moro Phillips’ Chrome Mine, in
Marple township, Delaware county, also at several places near
Texas, Lancaster county, especially at Jenkins’ Mine near the
Red Pit Chrome Mine, néar Pleasant Grove and Soapstone Hill.

It has been best developed in Harford county, Maryland, where
it has been mined and a considerable quantity of ore removed.

As there is no difference in appearance, I will give, for com-
parison, the analysis of an average sample of the Maryland ore,

which I made a short- txme ago.
It contains:

Silicic acid = 2.60
Titanic acid = 6.60
Alumina = 11.96
Ferric oxide = 51.98
Chromic oxide = 2.41
Ferrous oxide = 18.65
Ni Co and Mn oxide = 0.23
Magnesia = 8.80
Water = 1.78

100.00

There is neither sulphur nor phosphorus present.

89. Chromite (Haidinger), or Chromic Iron Ore.

Isometric and crystallizing in small octahedral crystals
rarely with dodecahedral planes, mostly massive, fine granular
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and compact. H == 5.5; sp. gr. = 4.5 on an average; lustre
submetallic to resinous; color black, inclining to brown ; powder
brown ; fracture uneven ; not magnetic when pure.

Throughout the whole serpentine range, which lies in the
_ gneissic rocks of Southern Pennsylvania, crystals of chromite
are disseminated through the serpentine, and after the disin-
tegration and decomposition of the latter have given rise to the
chrome sand gravel deposits. All these deposits appear to be
diluvial. They are generally covered by a few inches to several
feet of alluvium, which contains chrome sand in too minute a
quantity to pay for its separation. Below this is a regular de-
posit of gravel, generally in the flats or streams and thinning
‘out towards the hills, having a variable thickness from a few
inches to four or five feet. : :

A few small chrome-sand gravel deposits occur in Delaware
county and have furnished some very superior ore, others in the
same county contain too large an admixture of garnet to be of
much value.

The largest operations have been carried on in Elk, East Not-
tingham and West Nottingham townships, of Chester county,
snd at Rock Springs, and a few other branches in Lancaster
county. These deposits are exhausted, or nearly 8o, except a few
near Octarara Creek, in West Nottingham township, covering '
perhaps twenty acres, and containing probably 10,000 tons of
chrome sand, yielding from 40 to 45 per cent. of chromie oxide ;
another valuable sand chrome deposit, *“ Boons” occurs in Elk
township, but I have not been able to obtain any particulars
with regard to its probable yield.

There are probably yet 25,000 tons of chrome sand which
could be made available in the deposits in Delaware, Chester
and Lancaster counties.

Massive chromite, and chromite with a large admixture ot
serpentine, so-called birds-eye ore, forms lenticular vein-like de-
posits in the serpentines of Delaware, Chester and Lancaster
counties. Many are only very superficial, and have produced
but a few tons of marketable ore, others have been worked very .
extensively and for a very long time, and, together with the
chrome sand from the gravel deposits, have for a very long
period furnished the larger portions of the chrome ores which
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were required to supply the world with the raw material for
the manufacture of bi-chromate of potassium and various
chrome colors.

At present the state of the chrome ore business in this State
is in a deplorable condition ; the only mines, where work was
done last summer were the Wood’s Mine and Low’s Mine (or
Line Pit), in Lancaster county, both owned by the Tyson Min-
ing company, of Baltimore ; and the only stream, where gravel
washing was carried on was the “ Black Run,” near the Octa-
rara, which was worked by Mr. E. Mortimer Bye, of Wilming-
ton, Del.

From the best and most reliable information which, in the
absence of records, I could obtain,and which is certainly an
approximation to the truth, the following quantities of chrome
ore have been mined in Pennsylvania :

I Rock Chrome Ore Mines in Lancaster County.

TONS,

1. Low’s mine or Line Pit (depth, 240 feet)............about 700
2. Red Pit (considered the best mine, except Wood’s).. * ?
8. Rock Spring Mine (over 200 feet depth—~much bird’s-
~ eye ore)..... Cececeresaneareneanns Cereeeeeenaeas about 1,000
4. Little Horse 8hoe Mine....cce.cceveme convecseasns “ 80
5. Wood’s Mine (depth, 700 feet—gallerieu about 1000

feet long)...... eeceetessestosecncnsnsarns Neesenees 120,000
6. Carter’s Mine (depth about 200 feet).....vcceeeeess 400

II. Rock Chrome Mines in Chester County.

7. L. Melrath’s Pits, (three pits worked thirty years TONS.

ago, in West Nottingham)....ccovvvuviiiinennnn.. about 50

8. Scott’s Mine (West Nottingham township)........... 8,000
9. Moro Phillips’ Mine, (West Nottingham), 110 feet

+ deep; galleries about 80 feet long................ “ 250
10. Smith Hilaman’s, (West Nottingham)............. . ?
11-18. Three old pits, in the “ White Barrens,” (Elk

township) c.ceeeiiniiiiiiiiiiiiiiieciieiieanan, ¢ 150

14, Amos Pugh’s Mine, (East Nottmgham township).. *¢ 20

15. Bailey’s Mine (Newlin township), rock and sand ore, ¢ 50
III. Rock Chrome Mines, in Delaware County.

16. Black Horse Mine (Middletown township), 75 feet TONS.

L LT T about 50

17. Walter Green’s Mine (Middletown township)........ ¢ 50

18. Moro Phillips’ Mine (Marple township)............. ¢ 25
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IV. Sand Chrome Ore.

TONS.

1. Near Roock Springs (Lancaster county),......ceoc0e... about 1,000
2. Pine Barrens (West Nottingham, Chester county), at least 1,500
8. White Barrens (East Nottingham, Chester county), ¢ 8,000
4. Hibbard’s (near Media, Delaware oounty) .......... about (6]
5. Fairlamb’s s e “ 200

Total production.......coovevvnnees about 131,550

- There are a great many small openings, which have produced
a few up to five and twenty tons, which have not been included
in the above; the total production of the chrome ores in
Pennsylvania, to date, probably does not fall below 150,000 tons,
of an average yleld of from 40 to 456 per cent.. of chromic
oxide.

Some of the chrome mines which have been explored to
some exfent look favorable for a future supply, others are
completely exhausted and the entire lenticular depaesit has been
removed ; but no matter what the value of the mines may be,
as long as the best quality of chrome ores can be brought from
California or Siberia for less than the production of ours would
cost, there is no prospect of reviving the mining operations for
these ores.

I will now add to these general observations a few remarks
about the localities of chromite.

The largest octahedral crystals have been found near Media,
Delaware county, especially at the Blue Hill and at Hibbard’s
farm ; very brilliant octahedral crystals, rarely showing the
edges truncated, are found at Fairlamb’s farm; imperfect crys-
tals in actinolite occur at Mineral Hill.

Good octahedral crystals occur in West Goshen township, one
mile from West Chester; in Willistown township; and near
the Octarara Creek, in Chester county, and at Reynold’s old
mine, in Lancaster county.

Very rich massive chromite is found in Marple township,
Delaware county, and at the Chester and Lancaster county
mines, above enumerated.

A very shining, hard, massive chrome ore from the neighbor-
hood of Media on the farm formerly belonging to Walter
Green, contains only a very small percentage of chromic oxide,



OXYGEN COMPOUNDS. B. 43

according to my determination only 26.7 per cent., whilst that

from Moro Phillips’ Mine, in Marple township, contains 51.56
per cent.

The first analysis of American chromites, amongst which
is one from Chester county, were made and published by Henry
8eybert (Am. Journ. Sc. IV, 821) ; octahedral crystals of Chester
county chromite was subsequently analyzed by Isaac Starr,
and the massive ore from the Wood’s Mine in Lancaster county,
by Thos. H. Garrett (Am. Journ. Sc. [2] XIV, 45).

Very carefully selected perfectly pure octahedral crystals
from Hibbard’s farm were analyzed by myselt.

Chester Co.

Chester Co O ‘Wood's Mine Hibbard’s

Ore. Octahedral Ore. Chromite

crystals. Massive. orystals,
BEYBERT. STARR. GARRETT. . GENTH.
8p. gr. = — —_— 4.568 4.780
Chromic oxide =— 51.56 60.836 . 63.884 53.86
Alumina = 9.73 0.928 — 5.98
Ferrio oxide = — 88.952 88.663 7.41
Ferrous oxide - = 85.14 —_— — 26.64
Niccolous oxide — —— 0.100 2.282 0.14
<Cobaltous oxide — — — —_— trace.
"Manganousoxide = —— — — 0.39
Magnesia = — — — 6.53
Bilicioc acid = 2.90 0.619 — -_—
99.32 101.435 104.329 100.45

Evidently there exists no reliable analysis of any of the vari-
-ous varieties of chromite in Pennsylvania. In those which have
‘been made no attention has been paid to the state of exydation
of the iron,and the separation of alumina. I was anxious, there-
fore, to make at least one new analysis for this Report, and se-
lected Hibbard’s, the most beautiful variety in the whole State.

40. Uraninite (Dana).

This mineral, generally called “pitchblende,” and consist-
ing in its purestate of uranic oxide in combination with uranous
oxide, has been observed by Mr. Theo. D. Rand in small quan-
tities in granitic veins, in gneiss in the neighborhood of Chester,
J)ela;vare county. :
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41. Rutile ( Werner).

It is found in tetragona: crystals, usually consisting of
several prisms, octahedra, zirconoids and other planes, frequently
in twins, forming so-called “ geniculated” crystals.

The forms of the Pennsylvania rutiles have not yet been
studied.

Consists of pure titanic acid, usually with a small admixture
of ferric oxide. H = 6.65; sp. g. —4.2. Color reddish brown,
inclining to red ; powder yellowish brown. Mostly in crystals,
rarely massive.

Beautiful varieties of rutile occur in Pennsylvania, the largest
and finest crystals in quartz and loose in the soil in Sadsbury
township, Chester county, for seven miles along the valley, espe-
cially near Parkesburg, where sometimes doubly geniculated
crystals of one pound in weight have been found ; also in Bart
township, Lancaster county.

Fine acicular crytals of rutile in a crystal of limpid quartz
found near Kintzer’s, Lancaster county, are in the possession of
Mr. Joseph Wharton.

In Lancaster county it is occasionally met with in limestone
at the Pequea Mine.

Very fine, slender, striated, quadratic prisms with octahedral
terminations, sometimes of 2 inches in length and  of an inch
in thickness, occur in granular quartz, in York county, where
also geniculated crystals have been met with.

Splendid acicular crystals with terminations have been found
in dolomite and quartz at the Poorhouse Quarry, West Bradford
township, and at David Nevin’s Quarry, New Garden, Chester
county ; fine crystals, combinations of the first and second prism
with octahedral terminations sometimes four inches long, occur
in quartz and limestone in Edward’s Quarry, near Doe Run,
and near Logan’s Quarry, West Marlborough township.

Good crystals have also been found at Wm. Jackson’s and
Pusey’s Quarry, London Grove township, on Brinton’s farm,
in Thornbury township, the ¢ Black Horse,” East Bradford town-
ship, and sometimes in the chrome sand washings in West Nott--
ingham township, Chester county.

In Delaware county it has been observed in acicular crystals,
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in Concord township, in good crystals and massive in quartz in
Middletown, Edgemont, Birmingham and Darby townships.

A considerable quantity of rutile has been collected at the
principal localities, where it is found loosein the soil and worked
up by manufacturers of dentist’s supplies for coloring artificial

teeth.
42. Hausmannite (Haidinger).

This rare tetragonal mineral, a combination of manganic and
manganous oxides = MnO,Mn,0; is reported from Lebanon, Pa.
(Dana’s Mineralogy 162.) I have not seen it.

43. Braunite (Haidinger).

This is another tetragonal manganese mineral, probably man-
ganic oxide = Mn,O,, which has been observed by Mr. Theo: D.
Rand, in small quantity at Edgehill, Montgomery county.

44. Brookite (Levy).

This rare mineral, the monoclinic form of titanic acid,
has also been found in this State.

The finest, although imperfect crystal of iron-black color and
presenting prismatic and several octahedral planes has occurred
at Carter’s Chrome Mine, Lancaster county. It is about three-
quarters of an inch broad, three-quarters of an inch high, and a
little over three-eighths of an inch thick. A fragment proved
on examination to be pure titanic acid.

A few slender crystals which appear to be rhombic in form
and have been found in chrome sands from the washings of West
Nottingham, Chester county, are probably brookite ; they have
not been examined.

Brookite is mentioned as having occurred with dolomite,
quartz, etc, at the railroad tunnel near Pheenixville, Chester

county. . .
45. Pyrolusite (Haidinger).

Orthorhombic, usually in small rhombic, modified prisms of
a dark steel-gray color and strong metallic lustre; in crys-
talline masses of a blackish or dark gray color and granular.
In its pure state, binoxide of manganese, containing 68.3 per
cent. of manganese and 86.7 per cent. of oxygen.
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It occurs in small rhombic crystals in geodes, frequently
associated with turgite in limonite beds, especially in Williams
and Saucon township, Northampton county, also under similar
circumstances in Berks county and both as pyrolusite and so-
called velvet manganese, at Edgehill, and near Spring Mill,
Montgomery county.

It is already mentioned (besides psilomelane and wad) by
Zach. Cist (Am. Journ.. of 8c. IV, 89), as occurring imbedded
in a black earthy mass of greasy feeling; the surface covered
with minute globules of brilliant lustre on Tobyhannah, Broad
Mountain.

b. Hydrous oxides.
46. Hydrocuprite (G'enth)—a new mineral.

Peculiar orange-colored coatings associated with cuprite and
magnetite from Cornwall, were first noticed by Prof. W. Th.
Roepper, of Bethlehem, who showed them to me several months
ago. On a visit to the mines, a short time ago, I secured
a considerable number of specimens from the “big hill” at
Cornwall, and proved them to be a new mineral.

Amorphous ; orange yellow to orange red ; forms very thin,
sometimes raglike coatings upon magnetite; soft.

On heating loses water and becomes black; contains water
and cuprous oxide. It isimpossible to obtain from the quantity
which I have noticed, enough for analysis ; its composition is
probably H, O, Cu, O.

Besides the amorphous coatings, the cuprite variety chalco-
trichite from Cornwall, sometimes assumes an orange yellow
color, so that on the same piece acicular crystals of a fine
crimson color can be seen gradually changing to an orange
yellow. It is therefore very probable that the orange crystals
are pseudomorphs of hydrocuprite after cuprite.

47. Turgite (Hermann), or Hydrohematite (Breithaupt).

In fibrous and divergent crystalline coatings, botryoidal
and stalactitic; also massivee. H =5; sp. gr. = 4.14-4.68.
Dark reddish black, powder red. Lustre submetallic, the fibres

\
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alightly silky. The surface of the botryoidal concretions is
frequently iridescent, but usually black and very lustrous.
When heated, it yields water and decrepitates remarkably. It .
contains 94.7 per cent. of ferric oxide and 5.3 per cent. of water
= 2Fe, Oy, H; O.

It has been observed as a coating from the thickness of a
varnish to over half an inch upon many of the limonites; most
beautiful in those of Lehigh and -Northampton counties, also
in several of the mines in Berks county, for instance, at Topton,
the Moselem Mine, &c.; at the Yellow and Chester Springs, in
Chester county; Edgehill, Montgomery county and probably
many others.

‘We have no analysis of a Pennsylvania turgite; Prof.
Roepper proved his mineralogical determination by showing
specimens from the Lehigh Valley to contain 5.87 per cent. of
water. '

It has not yet been found independently in massive deposits
but only in association with other iron ores.

48. Diaspore (Haiiy).

Crystallizes rhombic, usually in prisms modified by several
octahedra and domes; shows an eminent brachydiagonal
cleavage; also massive foliated. H = 6; sp. gre = 3.3-3.5.
Very brilliant; colorless and yellowish or brownish white.
Laustre vitreous, but strongly pearly on the cleavage planes.

Consists of alumina 85.1 and water 14.9—Al, O;,H;0. De-
crepitates strongly when heated, yielding water.

This rare mineral has been observed at the corundum locality,
near Unionville, in Newlin township, Chester county, in most
magnificent crystals, perhaps the best known in the world. Some
from a half to one and a half inches in length are perfect, being
completely surrounded by planes—others are implanted in corun-
dum ; it also occurs in large cleavage masses, up to nearly four
inches in diameter. It has generally a slightly brownish color.
The best specimens which I have seen are in the cabinets of
Dr. Isaac Lea and Col. Joseph Willcox, of Philadelphia, and
Mr. W. W. Jefferis, of West Chester.
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It has been analyzed by 8. P. Sharples (Dana’s Mineralogy),
who found :

Alumina = 80.95 per cent.

Ferric oxide = 3.12 ¢

Silicic acid = 153 ¢«

Water = 1484 ¢
100.44

49. Gthite (Lenz).

Crystallizes in forms similar to diaspore, in prismatic crys-
tals, cleavage perfect brachydiagonally ; fibrous, foliated, scaly ;
massive, reniform, stalactitic. H — 5-5.5; sp. gr.— 44.4.
Color from yellowish brown to reddish brown and blackish
brown ; powder yellowish brown. It contains ferric oxide 89.9,
and water 10.1 — Fe,0,,H,O.

It has been observed in minute crystalline coatings, upon
limonite, at Edge Hill, Montgomery county ; also at the Yellow
Springs and Pheenixville, Chester county.

The variety ¢ lepidocrocite ” (Ullmann) occurs in scaly fibrous
reniform masses, with a fine scaly radiated structure, associated
with cobaltiferous wad, upon limonite, at Glendon and other
localities in Williams township, Northampton county ; also near
Yellow Springs, Chester county; at Chestnut Hill, Lancaster
county, and at some of the iron mines near Spring Mill, Mont-
gomery county.

The so-called velvet-iron ore has been observed by Mr. H. W,
Hollenbush, of Reading, six miles west of Reading, at Sinking
Springs.

It probably occurs at many other limonite deposits, but in the
absence of analyses it is impossible to state whether many of
the so-called “brown hematites” belong to this species or to
limonite.

50. Limonite (Beddant).

The crystalline form of this mineral is not known. It
usually occurs in fibrous, radiating, stalactitic, botryoidal and
mammillary masses; in concretions, compact and earthy.
JI—=5-5.5; sp. gr.—8.4—4. Tts colors are variousshades of brown,
from dark hair-brown to yellowish-brown, down to brownish-
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yellow and yellow, the surface often of a black lustrous appear-
ance; the lustre of the fibrous varieties is silky and sometimes
submetallic ; the massive varieties dull and earthy. When pure
it consists of 85.6 ferric oxide, and 14.4 water — 2Fe;,0,,3H,0,
but generally containing, even in the apparently purest speci-
mens, silicic acid, phosphoric and arsenic acids, alumina, man-
ganic oxide, ete.

This is the most important iron ore in the State, and deposuts
of it of greater or less extent have been found in the gneissic
rocks of the southern part, also as the results of decomposition
of chrysolite rocks in the serpentine range.

Deposits which belong to the gneissic rocks and serpentines
are found in Montgomery, Delaware, Chester, Lancaster and
York counties.

It shows its greatest development in the lower Silurian lime-
stones, from the Delaware River, in Northampton county, across
the whole State, through Lehigh, Berks, Lebanon, Dauphin,
Cumberland and Franklin counties; also in Kishicoquilis Valley,
Mifflin county ; and Brush, Penn’s, Sugar, Nittany, Sinking and
‘Canoe Valleys, in Centre and Blair counties ; Morrison’s Cove,
in Blair and Bedford counties, and McConnelsburg Cove, in
Fulton county.

Baker and Blair’s great limonite banks, near Altoona, Blair
county, occur between the lower Helderberg group and the
Oriskany sandstone.

Important limonite beds, which may have resulted from the
alteration of carbonate of iron or siderite, which at some places
has been found in its unchanged state, are worked in Juniata
Valley, Mifflin county, and the Great Aughwick and Woodecock
Valleys, in Huntingdon and Bedford counties.

Limonite beds are also found overlying the ferriferous lime-
stone of the lower coal measures.

Many of the hematites of the so-called fossil ore beds have
by the absorption of water changed to a greater or less extent
into limonites.

After having given this general outline of the occurence of
the great Pennsylvania iron ore, I will mention a few localities
where interesting varieties have been met with.

Very fine fibrous limonite associated with the compact varie-
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ties occurs in the serpentine range, at Newlin, East and West:
Nottingham townships, in Chester county ; also near Media,
Delaware county ; in Lancaster county near Wood’s and Low’s.
Mines.

Fibrous, botryoidal, and reticulated varieties, also the so--
called “ pipe ore ” are found near Yellow and Chester Springs,
Pikeland township, and at General Trimble’s Mine, in E.
‘Whiteland township, in Chester county.

Very fine fibrous limonite occurs at Huntingdon, Blair and:
Centre counties, and in many of the mines of Northampton,
Lehigh and Berks counties; also near Spring Mill and Edge
Hill, Montgomery county.

A peculiar variety of pipe ore, consisting of hollow cylinders,
with a stem of ore through the middle, occurs at Dr. Thomas’
quarry, Whiteland township, Chester county.

A very singular dark brown limonite, with subconchoidal
fracture and pitchy lustre occurs with fibrous and compaet ores
at John Smedley’s, Middletown township, Delaware county.
(See analysis below, 4.)

Numerous analyses have been made of Pennsylvania limo-
nites, but for the reason already stated I refer to these, and
add only a few new ones.

- The occurrence of cobalt in limonite was first noticed by M.
H. Boyé (Proc. Am. Phil. Soc. IV, 238), who discovered it in &
variety from the Chester Ridge, three quarters of a mile west
of Chester Furnace, Huntingdon county; it has since been
observed in many of the limonites, especially in those which
are manganiferous.

Besides the numerous analyses of average ores from Messrs.
Lyon, Shorb & Co’s ore banks in Centre, Blair and Huntingdon
counties (Proc. Am. Phil. Soc. XIV, 84-96), I have examined
some apparently very pure limonites from the same localities:
1. Fibrous pale hair-brown limonite from the ¢ Bull Bank;” 2.
Dark brown fibrous limonite from the ¢ Dry Hollow Bank ;”,
8. Pipe ore from the Pennsylvania Bank.

The pitchy limonite from Middletown, Delaware county, in
the Laboratory of the University of Pennsylvania, by Mr.
Sydney Castle (4), and an apparently pure dark, liver-colored
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compact limonite from the Wheatley Mine, has been analyzed
by J. L. Smith (. ¢.) (5).

The results are as follows :

1 3 3 4 5

Ferric oxide = 81.48 83.13 83.74 74.57 - 80.82
Manganic oxide = 0.07 0.15 0.81 258  Oxide of copper = 0.94
Cobaltic oxidle — —— —— trace 0.60 “ ¢ lead 1.51
Alumina = 049 0.74 0.838 154 —_—
M: i = 0.09 0. — —
Lime =}traoas trace tng; —_— —_
Phosphoricacid = 0.08 0.50 0.:4  0.13 R
Silicic acid = 8.98 2.47 257 —
Quartz = 0 6.90} 8.41
‘Water = 13.90 12,93 12.18 13.10 14.02

) 100,00 100.00 100,00 99.42 100.21

In the paper above quoted, I have referred to the peculiar
fibrous form, in which the silicic acid remains, when the min-
eral is dissolved in acids, and have suggested that it may be
present in combination with ferric oxideand water, probably as.
anthosiderite—2 Fe,0,, 9 8i0; + 2 H,0.

51. Brucite (Beudand).

Crystallizes in the hexagonal system, usually in combina-
tions of several rhombohedra with the basal plane; cleavage
eminently basal, folise easily separable ; also foliated massive;
rarely fibrous. H = 2.5; sp. gr. = 2.85. Lustre between vitre-
ous and waxy, on the cleavage face pearly; colorless, white,
yellowish, grayish, blueish, greenish and pink.

‘When pure it contains: Magnesia 68.97 per cent., Water
81.08 per cent. = MgO,H,0. :

This rare mineral occurs in Pennsylvania in magnificent
specimehs, far more beautiful than in any other part of the
world ; the greatest variety of forms has been obtained from
‘Wood’s Mine, Lancaster county; not only numerous modi-
fications and very large tabular crystals, sometimes several
inches in diameter and of very delicate shades of color have
been observed, but also groups of crystals in rosettes and
globular masses, and the foliated mineral in abundance; it oc-
curs rarely in radiating masses inclining to fibrous.
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1t is also found at Low’s Mine, but the specimens are not
equal to those from Wood’s Mine.

In small quantity it has been observed near Unionville,
Newlin township, Chester county.

‘We have analyses of it from the two principal localities, that
from Wood’s Mine, by Hermann (Journ. fiir Prakt. Chemie,
LXXXTI, 868); that from Low’s Mine, by Smith and Brush
(Am. Journ. of Sec. [2] XV, 214), who found :

‘Wood’s Mine. Low’s Mine.

‘Magnesia 68.87 66.30
Ferrous oxide —_— 0.50
Manganous oxide 0.80 trace
Water , 80.33 [31.98]
Carbonic acid —_— 1.27
100.00 100.00

52. Gibbsite (Torrey).

Usually in mammillary, stalactitic incrustations, having a
faint fibrous structure ; also in minute hexagonal crystals, with
strong pearly lustre upon the basal plane, or in delicate concre-
tionary crusts. Various shades of white. The pure mineral
contains: Alumina 65.6 per cent., water 34.4 per cent.
= Al,0,,3H,0.

It has been observed by T. F. Seal (Am. Journ. of Se. [2] XI,
267) as a thin coating and small mammillary incrustation upon
albite, near Unionville, Newlin township.

Also upon limonite, associated with wavellite on General
Trimble’s farm, near White Horse Station, on the Chester Val-
ley Railroad. The latter variety is grayish, pearly subtranslu-
cent, coating the limonite in thin delicate concretionary crusts
of H = 8, and sp. gr. = 2.85; it has been analyzed by Her-
mann (Bull. Soc. Impér. Nat. Moscow No. 4, 1868, 496), who
found :

Alumina = 08.84
Water = 83.45
Silicic acid = 1.50
Phosphoric acid = 0.91
Magnesia and Ferric oxide = traces

99.70
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It is also reported from the iron mines at Chester Springs,
‘West Pikeland township, Chester county.

58. Psilomelane (Haidinger).

Not crystallized, usually in stalactitic, botryoidal, mam-
millary masses, of an iron-black color, inclining to blueish black
orsteel-gray. Lustresubmetallic, also dull ; opaque. H — 5-6;
8p. gr. =3 .7,-4.7.

The minerals, which are called psilomelane are in their purest
state mostly combinations of manganese binoxide, with man-
ganous oxide, baryta, potash or even lithia.

Usually it contains mechanical admixtures of other minerals,
such as pyrolusite, manganite, limonite, &c., and it is often
impossible to distinguish this species and the massive varieties
of pyrolusite, except by analysis.

It is a frequent associate of limonite,and has been noticed in
many of the mines of Northampton, Lehigh, Berks, Blair,
Centre, Huntingdon, &c., counties.

4t has been found in gneiss, at the Pennypack Creek, three
miles from Bustleton, Bucks county.

Zach. Cist described in 1821 a variety of a manganese ore,
which evidently belongs to psilomelane: compact indurated
manganese, blue and purple-black, very heavy, fracture splin-
tery, in detached masses from the size of a walnut to a man’s
head—on the headwaters of Bear Creek, Lehigh and Toby-
hannah, Broad Mountain.

54. Wad (Kirwan).

This includes the soft and earthy varieties of hydrated
oxides of manganese which are frequently called ¢ Bog Man-
ganese;” other varieties containing, besides the oxides of man-
- ganese, considerable quantities of cobalt, have been named as-
bolite; and the cupreous varieties have been distinguished as
lampadite ; the color of the latter two is usually black or
brownish-black.

It has been observed as a frequent associate of limonite ores.
Most of the wad or bog manganese of the limonite region of
Northampton, Lehigh, Berks, Montgomery and other counties,
contains some cobalt.
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A large deposit of an ochreous cobaltiferous variety occurs,
according to Prof. Roepper (priv. com.), near Albertis, Lehigh
county, at the mine of the Philadelphia and Reading Coal and
Iron Company.

A cobaltiferous wad, containing, according to Mr. Theo. D.
Rand, 10 per cent. of cobalt, has been observed by him in the
lowest stratum of the drift opposite Fairmount, West Philadel-
phia. :

Some varieties of the Lehigh region contain a considerable
admixture of clay, as is shown by the analysis of one by Prof.
‘W. Th. Roepper (priv. com.).

He found:

Clay = 45.68 per cent.

Ferric oxide = 19.29 ¢ «¢

Manganic oxide = 28.64 ¢ ¢

Magnesia = 0.84 ¢ ¢

Phosphoric acid = 0.29 ¢ ¢

Water = 11.04 ¢ ¢¢
100.28 ¢ ¢

A black soft mineral, which is dull, but when cut becomes
shining and of a somewhat waxy lustre and is rarely found imbed-
ded in chrysocolla, at Cornwall, has been partially examined by
myself, and contained manganic oxide, cobaltous oxide and cu-
pric oxide in the ratio: 70: 40: 44.

. It may be a cobaltiferous crednerite.

2. Ozides of KElements of the Arsenic and Sulphur Groups—
Series I1.

55. Molybdite.

This mineral is found in yellowish white and yellow earthy
incrustations upon quartz, and associated with molybdenite,
from the oxydation of which it is formed, at Upland on the
Chester Creek in Delaware county. :



OXYGEN COMPOUNDS. B. 55

8. Ozides of the Carbon-Silicon-Group.—Series IT.
56. Quartz.

There is no mineral in Pennsylvania equal in importance to
quartz, an essential element in the construction of many of the
rock-masses throughout the State.

Together with muscovite it forms the mica slates or mica
schists ; and with muscovite and feldspar, usually orthoclase,
the gneiss and granite, which are so well developed in the south-
eastern portion of Pennsylvania.

After the breaking up of the rock-masses of the older forma-
tion and the disintegration and frequently the complete de-
composition of the micaceous and feldspathic constituents into
clays and other minerals, the less destructible quartz, ground
down to sand and pebbles, gives rise to sedimentary rocks, con-
sisting of sandstones, conglomerates, &c., from the Potsdam
sandstone up to the most recent formations.

As it lies not in the province of this report to treat of these,
I shall confine myself  to a brief outline of the more inter-
esting occurrences of the numerous varieties throughout the
State.

Quartz crystalhzes in the hexagonal system, the usual form
being a combination of two rhombohedra, often making hex-
agonal pyramids, mostly with the hexagonal prism. There are
a great many other forms of less frequent occurrence. Also
massive, granular, fibrous, radiating. H=T; sp. gr. = 2.5-2.8.
Colorless, white, and various shades of yellow, gray, red, green,
blue, brown, black. Lustre vitreous, in some varieties resin-
ous ; splendent to dull. Fracture, conchoidal, sub-conchoidal
and uneven. When pure: Silicic acid = 8i0,.

This mineral occurs in many varieties :

a. Crystalline varieties.
a. The colorless variety or rock crystal has been found in many
localities : )
Very interesting specimens have been found in the dolomite
of the Poorhouse Quarry, West Bradford, Chester county. They
are mostly hexagonal prisms with the pyramid, frequently dis-
torted ; some larger crystals upon a smaller hexagonal stem;
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some perfectly colorless, others, especially those of larger size,
say four inches in length and from one to one and a-half in
thickness, not clear.

Good quartz crystals have been found near Pennsbury,
Chester county, especially at Swain’s ; the almost microscopie
quartz crystals, which are inclosed between plates of muscovite
from this locality form very beautiful groups.

Fine transparent crystals, some one and a half inches in
length and half an inch thick, occur at Crystal Spring, on Blue
Mountain, in Bushkill township, Northampton county.

Quartz crystals with good terminations are found on Thos.
Lee’s farm in Oley township, and small colorless crystals in the
Crystal Cave, near Kutztown, Berks county.

Transparent crystals, sometimes doubly terminated and highly

modified, but mostly short and stout, from one and a half to
three inches in size, and opaque on the base but colorless on the
hexagonal pyramid, and showing a distinct and easy rhombo-
hedral cleavage, are found abundantly in the soil near Nazareth,
Northampton county. '
_ It is also found in good colorless crystals at Broad Mountain ;
at Shamokin ; at Cherry Valley, and Poconac Valley, Monroe
county; at Pequea, New Holland and Kintzer’s, in Lancaster
county; at Frankstown, Huntingdon county.

Limpid quartz in crystals is found in the soil five miles from
Philadelphia; also in Fast Whiteland, Chester county, and
many other localities.

Large rough crystals doubly terminated, some weighing over
15 1bs., have been met with at London Grove; similar ones,
occur at King of Prussia, Montgomery county, also clusters and
groups of doubly terminated fine crystals between this place
and the Schuylkill ; crusts made up of quartz crystals are found -
in Maginnis’ lime quarries, Montgomery county. Good crystals
have been obtained from the tunnel and the mines near
Pheenixville, and good druses of quartz crystals at Cornwall,
Lebanon county.

Yellow crystallized quartz occurs at Birmingham, and brown ,
quartz in small erystals and porous at Middletown, Delaware
county.

Especially in the serpentine region, a variety of quartz, which
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has been called “ drusy quartz,” is very common, having been
eliminated by the decomposition of the original chrysolite
and its alteration into serpentine. It is usually found as
an incrustation made up of very minute crystals, often ferru-
ginous and frequently graduating into ferruginous quar.z and
also into chalcedony. It has been found, amongst other locali-
ties, in Concord, Marple, &c. townships, in Delaware county ; at
Brinton’s Quarry and in Newlin, East Bradford and West Go-
shen townships, Chester county, and at Wood’s Mine, Lan-
caster county.

Radiated quartz occurs at Diamond Rock, near Warren’s
Tavern, Chester county ; stellated quartz at Perkiomen, Mont-
gomery county, and an interesting variety of fibrous quartz
(which had been considered petrified horsehair), with zinc-
blende and limonite, st the zinc mines at Friedensville, near
Bethlehem.

b. Amethyst, color blueish violet or purple, always in crystals,
usually the hexagonal prism terminated with the pyramid

Magnificent specimens of this variety have been found at
many localities of Delaware and Chester counties ; however, the
color is usually not uniform and deeper at the apex, and there-
fore stones, which could be used as gems, are rare.

Fine specimens have occurred at 8. Entrikin’s, Wm. Gibbon’s,
Mrs. Faulke’s and Dr. Elwyn’s farms,in East Bradford township,
also at John Entrikin’s and Jos. B. Darlington’s farm, Pocop-
son township, and in Birmingham township, Chester county.
Smaller crystals, of a lighter purple color, also in clusters have
been obtained from Sadsbury Village, Chester county.

Splendid crystals, one weighing seven pounds, have been
found at Morgan Hunter’s farm in Upper Providence, also in
Lower Providence, Aston, Concord, Marple, Middletown town- -
ships ; near Twaddle’s paper-mill, in Birmingham; in clusters
and isolated crystals near Dutton’s mill, Chester and Thorn-
bury, Delaware county.

Well crystallized amethyst has also been found at New Salem,
about seven miles from Gettysburg, Adams county.

A very peculiar variety of amethystine quartz has lately
been observed at Shaw and Ezra’s Quarry, near Chester, Dela-
ware county. The crystals frequently inclose smoky quartz
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upon which they have crystallized, and in juxtaposition
with each other are arranged so as to form large plates of crys-
tals sometimes & foot in diameter, six to eight inches in height
and half to two inches in thickness. The color of this amethyst
is smoky purplish.

¢. Smoky quartz. From smoky gray and brown and trans-
parent to brownish-black and opaque.

Smoky quartz crystals have been found near Philadelphia on
the Schuylkill ; near Reading, Berks county ; near Hummers-
town, Dauphin county ; in Delaware county, in Upper Darby,
near Garrett’s Road Toll-gate, and near the Kellyville School-
house; at the tunnel near Pheenixville; and in East Notting-
ham and Birmingham townships, Chester county.

Some of the quartz crystals from Poorhouse Quarry are smoky
on the top; others from Upland, Delaware county, are between
amethyst and smoky quartz.

Near New Holland, Lancaster county, a variety of smoky
quartz, not of a very good color, however, has been found in
crystals, from four to five inches in length and about two inches
thick.

Massive smoky quartz occurs in Sadsbury township, Chester
county.

d. Milky quartz has been obtained from Sadsbury township,
Chester county. :

e. Blue quartz occurs very fine in its massive variety at Geo.
Van Arsdale’s Quarry, Bucks county ; it has also been found
at Radnor, Delaware county and in East Bradford and Uwchlan
township, Chester county.

f. Green quartz. It is found in small but beautiful isolated
crystals, twins and crystalline groups of a pale green color at
Blue Hill, and in inferior specimens near Dismal Run, Middle-
town, Delaware county.

g. Cat’s-eye has been observed in several localities ; a fine hex-
agonal crystal with the pyramid, of greenish color, resulting
from very fine fibres of actinolite disseminated through it came
from York county; it is also found five miles east of Bethle-
hem at the allanite locality.

h. Aventurine quartz has been found at Conshohocken.

i. Ferruginous quartz in aggregations of small brownish
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yellow crystals and in granular masses is found in the limonite
mines of Saucon Valley; it is also found at Mineral Hill, Dela-
ware county.

k. Fetid quartz is found at Mendenhall’s limestone quarry in
Pennsbury, Chester county ; and the zinc mines at Friedensville,
Lehigh county.

A peculiar granular laminated quartz rock resembling itacolu-
mite has been found at Parksburg, Chester county.

Common quartz occurs in some localities of Delaware and
Chester counties in large quantities, and is mined for the manu-
facture of silicate of soda, sandpaper, &c.

B. Cryptocrystalline varieties.
a. Chalcedony.

Usually in botryoidal, mammillary and stalactitic masses or
coatings on other minerals; various shadesof color from white,
blue, grayish, yellowish, brownish, to dark-brown or black.

The drusy quartz of the serpentine range frequently graduates
into chalcedony ; we find it therefore at many of the localities
already mentioned.

It occurs in Middletown, Marple, and other townships in
Delaware county ; at the Hopewell Mine, Warwick township,
Chester county; in brown botryoidal masses in Willistown ;
also in West Nottingham and West Goshen, and in botrymdal
forms in London Grove townships, Chester county ; in Lancas-
ter county it occurs near Rock Springs and Wood’s Mine;
in Berks county, between Oley and Hamburg, also at Flinthill ;
and in Monroe county in Cherry Valley; in Montgomery
county, it has been observed at Conshohocken; a pale blue
variety has been found near Gettysburg, Adams county and a
pisolitic variety at Cornwall, Lebanon county.

b. Carnelian or the red and brownish-red variety of chalcedony
has been observed at Marple, Delaware county, and the Rock
Springs, Lancaster county.

¢. Prase, a translucent leek-green variety of chalcedony and
quartz occurs in the syenitic range of the Lehigh, especially at
the sllanite locality, five miles east of Bethlehem.

d. Agate, a variegated chalcedony, has been found in Marple
townaship, Delaware county, and the so-called “moss-agate” at
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Rock Springs, Lancaster county, and near Reading, Berks
county.

e. Agatejasper occurs at several places in the neighborhood
of Reading, Berks county, graduating into several other varie-
ties such as, jasper, hornstone, &ec.

e. Flint, somewhat allied to chalcedony, but more opaque
and of gray, brownish and grayish-black colors, has been
found in rolled pieces in the gravel hills on the Schuylkill, and
of black color in the Delaware.

Jf. Hornstone. Resembles flint, but is usually more brittle
and in its fracture more splintery.

A Aflint-like variety of hornstone is very abundant in the
lower strata of the Lower Silurian limestone, graduating in
many localities into a jet black, very fine-grained, compact basa-
nite.

Dr. Leidy remarks that a variety from the limestone of
Easton reveals an oolitic composition when examined under the
microscope with low power. (Proc. Ac. N. Se. Phil. 1867, 125.)

Basanite is found in the drift of the Delaware River from
Easton down to the State line.

A white hornstone is found at Wood’s Mine, near Texa,s,
Lancaster county ; a brownish variety with blackish striations
near West Chester, in West Goshen township, Chester county ;
other localities are the neighborhood of Philadelphia, on the
‘Wissahickon, Conshohocken and many others.

g- Jasper. An impure opaque colored quartz with dull or
waxy lustre.

There are many places in Pennsylvania where specimens
which might be called jasper have been found ; it is abundant
in Berks county, near Reading and in the drift of the Schuyl-
kill and Delaware Rivers.

Brownish-yellow jasper occurs in West Goshen township,
Chester county, and a reddish-brown variety near Texas, Lan-
caster county; a brown-banded jasper is found at the hydro-
pathic establishment near Bethlehem.

The arrow-heads which are found in the neighborhood of
Bethlehem and Easton are mostly made of jasper.

h. I have yet to mention some interesting specimens of
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“ pseudomorphous quartz,” which have been found in Pennsyl-
vania.

It occurs in flat rhombohedral crystals after calcite near the
Gap Mine, in Bart township, Lancaster county.

At Cornwall, Lebanon county, it is found mostly in the same
form, but also in hexagonal prisms, which, however, may be
combinations of & very acute rhombohedron and basal plane.

Pseudomorphous quartz has been found in an old quarry five
miles from Philadelphia, between Old York and Germantown
Roads.

- Neither variety of crypto-crystalline quartz occurs in tne
State in sufﬁclent quantity and beauty to be of technical

value.
' 57. Opal (Plinius).

Massive, amorphous, some varieties in small reniform and
botryoidal coatings or stalactites, also earthy. II — 5.5-6.5;
sp. gr. = 1.9-2.3. Colorless, white, yellow, red, brown, green,
blue, gray. Composition, when pure: silicic acid = SiQ,, in the
amorphous state. Usually containing a considerable quantity of
water and foreign matters.

Opal isa rare mineral in Pennsylvania, and only two varieties
have been observed.

The common opal occurs rarely at Cornwall, Lebanon county,
in small masses of a grayish, greenish and yellowish white
color, and vitreous lustre, inclining to resinous.

It has been examined in the Laboratory of the University of
Pennsylvania, by Dr. Wm. P. Headden, who observed that almost
the whole was soluble in dilute potash solutlon Sp. gr. — 1.879.
It contains:

Silicic acid = 92.65
Ferric oxide and Alumina = 1.57
‘Water = 5.55

99.77

The variety Ayalite is occasionally met with in ye]lowmh
fluorescent coatings (probably colored by uranic oxide, as sug-
gested by Mr. Theo. D. Rand) upon gneiss at Frankford ; also
at Megargee’s Paper-mill, on the Wissahickon, and in blueish
green coatings (probably colored by cupric oxide) upon gneiss
at Avondale, Delaware county.
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A peculiar substance from the serpentine barrens near West
Chester, which has been called silicate of magnesia, probably
belongs to opal. It is fine-grained massive, of a white and
grayish-white color, rough to the touch, and consists almost
wholly of silicic acid. It has not yet been fully investigated.

B. Ternary Oxygen Compounds.
L Silicates.
a. Anhydrous Silicates.
1. Bisilicates.
Oxygen ratio for bases and silicic acid=1: 2.

58. Enstatite (Kenngott).

Orthorhombic ; crystals rare; usually in crystalline masses,
the individuals showing a distinct cleavage of a prism of 87°
and 938°. Occurs in two varieties, the magnesian, which is char-
acteristic for some meteoric stones; and the ferriferous or
bronzite, which latter occurs at several localities in Pennsyl-
vania, and has a grayish to brownish-green and brown color
and shows on the cleavage planes an adamantine, pearly lustre,
inclining to sub-metallic. H = 5.5; sp. gr. — 8.8.

Its composition is (MgFe)O,Si0,.

It is often erroneously called ¢ anthophyllite.”

It has been found in Rose’s serpentine quarry opposite Lafay-
ette, in Montgomery county ; both in lustrous cleavage masses
and more or less altered into serpentine.

Tt occurs at many localities in Delaware county. I have
observed it near Crump’s Serpentine ‘Quarry, near Media in
Middletown township;and largely developed in Marple township
near Henry Hipple’s; and forming the mass of the “Castle
Rock” in Newtown township. '

Dr. George Smith (I ¢.) mentions additional localities of
the laminated or stratified variety in Radnor, and near the
old limekiln in Newtown townships.
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A beautiful massive foliated variety occurs under similar
circumstances, half a mile west of Texas, Lancaster county.

The Pennsylvania bronzite has several times been analyzed.
An analysis of a variety from Leiperville (means probably .
Delaware county, as it does not occur in the immediate neigh-
borhood of Leiperville) by Pisani is given in Descloizeau’s
Mineralogie I, 587; the Texas mineral has been analyzed by
Th. H. Garrett (Am. Journ. Se. [2] XV, 833).

They found :
Pisani, Garrett.

Silicic acid = 57.08 55.45
Alumina = 0.28 1.13
Ferrous oxide = 5.17 9.60
Manganous oxide = — 0.98
Magnesia = 85.59 81.83
‘Water = 0.90 —

99.62 98.99

Bronzite appears to be an important rock in its connec-
tion with the serpentine range.

The association of bronzite with chrysolite is very common.

Not only most of the granular chrysolite boulders (olivine),
which are imbedded in basaltic rocks, invariably contain
bronzite, but also many rocks in Norway, Moravia, Lake
Lherz in the southern part of France, and nearer home, in
North Carolina, Georgia and Alabama, show the same associa-
tion.

It was only a few weeks ago that I made the very in-
teresting observation that the bronzite rock from Castle Rock,
Delaware county, contains grains of chrysolite dlssemmated
through the whole mass.

There was hardly time yet to make an investigation of this
subject, but I thought it of importance to verify my observa-
tions by a few preliminary analyses at least, which were made
at my request in the Laboratory of the University of Penn-
sylvania, by Mr. Pedro G. Salom.
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He found in the portion soluble in dilute chlorhydric acid,
being between 5 and 10 per centum of the whole rock:

Bilicic acid = 45.15
Ferrous oxide = 19.38
Magnesia = 81.49
Lime = . 8.88
Alumina = trace

99.90

which leaves, no doubt, that the greater part of the soluble
portion is chrysolite.
The part insoluble in acids contained:

Silicic acid = 53.89
Ferrous oxide (and Alumina) = 12.05
Niccolous oxide = 0.65
Magnesia ' = 29.15
Lime = 1.22

98.96

which closely agrees with the composition of bronzite.
59. Wollastonite (Haiiy).

Monoclinic ; rarely in crystals; usually in cleavable masses;
fibrous. M — 4.5-5;s8p. gr.—2.8-29. White, grayish and
yellowish-white. Lustre vitreous to pearly. '

8ilicate of lime, containing when pure: Silicic acid 51.7;
lime 48.3.

It has been found in crystalline tabular masses of fibrous
structure and of fine pearly lustre at Geo. Van Arsdale’s
Quarry in Bucks county, and contains according to the analysis
of 8. G. Morton (Journ. Ac. Nat. Sc. Phila. VI, 46).

Silex (silicic acid) = 51.50
Lime = 44.10
Ferrous oxide = .00
Ignition = 0.75

97.35

The so-called wollastonite from Easton is tremolite.
60. Pyroxene (Haiiy).

This mineral is found in many varieties, few of which have
been observed in Pennsylvania.
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Crystallizes in the monoclinic system with a prism of 87° &/,
in combination with about fifty different planes. Cleavage is
perfect parallel to the prismatic planes and, nearly so, parallel to
the basal and orthodiagonal. The crystals are usually thick
- and stout; frequently in lamellar masses, also granular and
fibrous. H==5-6; sp. gr.— 2.23-3.5.  Color, various shades
of an impure green, graduating to greenish-gray and white,
and on the other side through greenish-black to black. The
general formula of pyroxene is RO,S8i0,; RO being variable
quantities of lime, magnesia, ferrous and manganous oxides
(in a few varieties zinc oxide and alcalies) ; some contain also
alumina and ferric oxide. .

As none of the specimens from Pennsylvania (with one ex-
ception) have been analyzed, they are placed under the name of
such varieties which they resemble most closely.

Alalite () or Mussite is found in grayish-white columnar,
cleavable masses in Bailey’s limestone quarry, East Marlborough
township, Chester county.

Mussite in minute white crystals assocxated with magnetite
from Cornwall, Lebanon couhty, is in Prof. Roepper’s collection .

It occurs also at Brinton’s Ford on the Brandywine in
Pennsbury township, Chester county.

Sahlite occurs in small crystals of various shades of green,
but more frequently in cleavable masses, or granular, so-called
coceolite, disseminated through calcite and wollastonite at Geo.
Van Anredale’s Quarry, near Feisterville, Bucks county;
coccolite has also been observed at Steele’s Mine, near St. Mary’s,
and Brinton’s Ford, Chester county; it accompanies allan-
ite, near Bethlehem, and occurs frequently in calcite and the
white limestones in the neighborhood of Easton and Bethlehem.

The variety sahlite is found in large masses in the South
Mountain range and a greenish massive variety southwest
of Shimersville had, some forty years ago, been mistaken and
worked for an iron ore.

It appears to be an essential constituent of the so-called
“gyenite” of the South Mountains together with a feldspar,
which gives by analysis the composition of orthoclase, some
portions of which, however, show triclinic striations.

Fragments of this sahlite, which have been selected from a
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piece of this rock from the Philadelphia and Reading Coal and
Iron Company’s Mine at Seissholtzville, near Albertis, in
Lehigh county, were analyzed in the Laboratory of the
University of Pennsylvania, by Mr. Sydney Castle, who found :

Silicic acid = 49.830
Alumina = 14.98
Ferric oxide = 0.58
Ferrous = 6.03
Manganous = trace .
Magnesia = 8.27
Lime = ?1.456

- 100.00

Diallage, in dark greenish laminated masses, has been found
near Unionville, Newlin township, Chester county.

Augite is mentioned (Dana’s Mineralogy) as occurring near
Knauertown, Warwick township; at Chrisman’s lime quarry,
South Coventry township, and near Brinton’s Ford, Pennshury
township, Chester county.

The pyroxene crystals from the Gap Mine, Lancaster county,
mentioned in Dana’s Mineralogy, are hornblende.

A grayish-green crystal, which seems to be a pyroxene, has
been found in a micaceous rock near Texas, Lancaster county.

A great deal is to be done yet to learn the exact places where
some of the pyroxene varieties belong.

Probably many of the so-called ¢ trap rocks” of Pennsyl-
vania contain augite as an essential constituent. It will require,
however, a careful investigation of these rocks by the examina-
tion of microscopic sections and chemical analysis, to ascertain
their true constitution. ‘

- 61. Amphibole (Haiiy).

Many varieties of amphibole or hornblende have been found
in the State, but the composition of two only has been deter-
mined by analysis.

Amphibole crystallizes in monoclinic prisms, with an angle
of 124° 80’; numerous combinations have been observed.
Cleavage highly perfect parallel to the prismatic planes. Usu-
ally in crystalline masses, fibrous and columnar, the individuals
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often very long and fine, like flax ; also granular, massive; usually
tough, some varieties brittle. H=—5-6 ; sp. gr. 2.9-8.4. Colors
between white and black, many varieties grayish, brownish,
greenish-white and green. Lustre vitreous and pearly on
cleavage planes, often silky in the fibrous varieties.

The chemical composition is the same as that of pyroxene.

Tremolite occurs in beautiful crystals, of white color, with
perfect terminations in John Bailey’s limestone quarries and
near Doe Run Village, in West Marlborough township-; of snow-
white color in fine acicular crystals and fibrous, and in radiated
masses, in the limestone 'quarries near Avondale, New Garden,
London Grove and Kennett townships, Chester county; it
has also been found near the old limekiln, on the West Chester
road in Newtown, Delaware county, and at Chestnut Hill, near
Easton.

A variety, which occurs in thin, long, bladed crystals in
oligoclase on Painter’s farm near Dismal Run, Middletown
township, Delaware county, probably belongs to this variety.

Actinolite is that variety of amphibole, Whlch is most abun-
dantly found in Pennsylvania.

I include under this name the varieties which are generally
called anthophyllite or antholite, numerous graduations from
the typical actinolite into tremolite on one side and into cum-
mmgtomte on the other.

It is frequently met with in the serpentine range of Delaware
and Chester counties.

The typical actinolite of a pale green, yellowish and brown-
ish-green or grass-green colors has been found abundantly at
Mineral Hill, Middletown township; also in Concord, Upper
Providence and Marple townships, where the radiated variety
occurs intalc; and in greenish crystalline masses at Rockdale.
It is also found in Willistown, Kennett and Newlin townships,
Chester county, and a yellow variety in talc at Caleb Cope’s
lime quarries in East Bradford.

Actinolite in chlorite slate is found near Waggontown, Chester
county, and in green compressed crystals in talc on the serpen-
tine ridge, Little Britain township, Chester county.

In Concord township, Delaware county, occurs the so-called
antholite, a grayish and brownish variety, radiated and stellated,

-
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some of the rays six and a half inches in diameter; the analysis
of this is given below; it is also found in Aston, Marple,
Middletown and Upper Providence townships in the same
county.

The very beautiful variety of actinolite “byssolite” is found
in calcite and with magnetite at Knauertown, and very fine
globular crystalline nodules, radiating from a centre, at the St.
Mary’s Iron Mines, Warwick township, Chester county ; also
at Cornwall, Lebanon county.

Actinolite occurs also at Easton and in acxcular crystals and
silky fibres half & mile from Bustleton, Bucks county.

In irregularly grouped acicular crystals of fine green color in
talcose rocks it is found on the Wissahickon, and at the Colum-
bia Bridge near Philadelphia.

The emerald green, glassy actinolite of Concord township,
Delaware county, has been analyzed by H. Seybert (Am. Journ.
Se. VI, 831) and the so-called ¢ antholite” from the Star Rock,
Concord township, Delaware county, by A. R. Leeds (Am.
Journ. 8ec. [8] VI, 26):

Seybert. Leeds.

Spec. gr. = 2.987 3.20
Bilicic acid =  56.238 5512
Alumina = 1.666 0.55
Ferrous oxide . 4.300 8.20
Magnesia =  24.000 81.18
Lime = 10.666 0.75
Chromic oxide = trace Manganous oxide ==  0.83
‘Water = 1.033 Soda == 1.55
_ Potash = 101

97.998 ‘Water = 2.21

100.90

Asbestus, in its hard ligniform variety, with silky lustre, the
fibres sometimes broken across and separated by seams of
quartz, also a soft fibrous and pliable variety of a yellowish
white color, occur near Rockdale, in Aston township, Delaware
county, where it has been mined to spme extent for the manu-
facture of pulp and felt for covering bailers, &c. It is found in
other localities in the same county, at Mineral Hill, in Middle-
town, in Upper Providenge, Radnor, &c., townships.

A very excellent quality of ashestus is found near Moro
Phillips’s Chrome Mine, West Nottingham township; it also
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occurs in East Nottingham ; at Strode’s Mill, East Bradford ; in
East and West Goshen, Chester county ; the soapstone quarries
and Rose’s serpentine quarries near Lafayette, Montgomery
county, and at Chestnut Hill, near Easton, and an inferior
variety at the Gap Mine, Lancaster county.

Very delicate fibres of asbestus with crystallized quartz are
found in a quarry of hornblendic gneiss on the Schuylkill, four
miles from Philadelphia. - :

The so-called “ mountain leather” of a brownish color is
found upon the limestone in the zinc mines at Friedensville,
near Bethlehem ; it is also found in the limestone quarries near
Avondale and the Poorhouse, Chester county ; in Newlin town-
ship, Chester county, a somewhat fibrous variety of “ Mountain
cork” has been met with.

Hornblende in greenish-black crystals and radiating masses is
found in the iron mines at Knauertown, Warwick township, Ches-
ter county ; a dark greenish fibrous and radiating variety occurs
at the soapstone quarries, near Lafayette, Montgomery county.

Crystals of a dark green color and about one inch in length
by half an inch in thickness, are found at the Gap Mine, Lan-
caster county.

A massive crystalline granular hornblende of a greenish-
black color, near Rockdale, Delaware county, has been mistaken
and mined for ¢ coal.”

Black hornblende occurs abundantly as a constituent of
hornblendic gneiss in the southeastern portion of Pennsylvania.

In many localities of this whole range it becomes frequently
void of other constituents, and the hornblendic gneiss graduates
into hornblendic schists and hornblende rock.

8. P. Sharples (Am. Journ. Sc. [2] XLII, 271) has made an
analysis of a.crystalline very dark green hornblende rock,form-
ing a bed of from one to two miles long and half to three-
quarter miles wide in Birmingham township, Delaware county.
He found :

Silicic acid = 47.77
Alumina = 7.69
ﬁerrons Oﬁdexui = 1(5).41

anganous oxide = .26
Magnesia = 15.28
Lime = 13.16

99.57
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Hornb.ende is also a constituent of many trap rocks, usually
invisible to the naked eye; their structure, as already stated,
can only be established by microscopic and chemical investi-
gation.

62. Crocidolite (?) (Hausmann).

A fibrous, asbestus-like mineral of silky lustre and a lavender
and blackish-blue color, principally & silicate of ferrous oxide,
magnésia and soda.

Mr. Theo. D. Rand observed a dark-blueish fibrous mineral
at the Falls of Schuylkill, which appears to be this mineral ; and
Prof. W. Th. Roepper found associated with white and brown-
ish-whitegarnet,at Coopersburg, blueish-white crystalline fibrous
coatings which may belong here.

Neither has been examined.

63. Beryl.

Hexagonal prisms with basal plane and several hexagonal
and dibexagonal pyramids. Cleavage indistinct. H .= 7.5-8;
sp. gr. — 2.63-2.75. Color from emerald-green into pale green,
yellowish and grayish-green and white. Transparent to trans-
lucent ; brittle.

Beryl is a silicate of alumina and glucina,
=3 Be0,8i0,1+ AL,0,,3 Si0,, containing silicic acid 66.8,alumina
19.1 and glucina 14.1.

Throughout the southeastern gneiss region of Pennsylvania,
especially in the granitic segregations, beryl is frequently met
with ; Delaware county especially is rich in interesting localities.

Fine crystals of almost emerald-green beryl have been found
associated with small crystals of black tourmaline in a dark
micaceous schist at Deshong’s quarry, near Leiperville; in the
granitic veins of the same quarry and in the vicinity very
beautiful slender crystals of yellowish, greenish and blueish
beryl have been found ; they are sometimes ten to twelve inches
in length and one and a half inches in diameter, and fre-
quently terminated with the basal plane.

Very beautiful crystals, often doubly terminated with pyra-
mids and hasal plane and of a yellowish-green color have been
met with at Shaw and Ezra’s quarry, near Chester.



OXYGEN COMPOUNDS. B. 71

A crystal from the same locality, in Dr. Cardesa’s cabinet,
seems to be an acute hexagonal pyramid.

Large hexagonal prisms in the same collection are from Wm.
Trainer's farm, at Upland ; yellowish-green crystals sometimes
four inches in length by one and a half in diameter, but much

"broken by fissures, are found in Springfield township ; Upper
Providence, Middletown, Concord and Marple townships have
also furnished fine specimens; at the White Horse, three to four
miles below Darby, it is found in twelvesided prisms in blue
cyanite.

In Chester county it occurs in six and twelvesided prisms,
sometimes of a large size (one crystal in the cabinet of Mr.
Wm. W. Jefferis, weighing 51 1bs.), and of a blueish-green and
blue color in the neighborhood of Unionville, in. Newlin town-
ship; and on the Brandywine battle-ground in Birmingham
township. . ’

In greenish-white hexagonal prisms in granular quartz it
occurs at Amos Pugh’s farm, Kast Nottingham township.;
and in a granite deposit in Brinton’s serpentine quarry, in
doubly terminated hexagonal prisms in quartz.

A white variety in well defined crystals from one to two
inches in length and a quarter to one inch in diameter has
rarely been found on the Old York Road, five miles from
Philadelphia ; at the same place occasionally occur yellow and
pale green beryls, sometimes of pure rich and uniform color;
opposite Fairmount Water Works it is foundin yellowish-green
crystals, sometimes altered ; also elsewhere in West Philadel-
phia; and at Flat Rock Tunnel on the Philadelphia and Read-
ing Railroad.

None of the varieties are of sufficient purity of color and
transparency to be fit for gems.

None of the Pennsylvania beryls have been analyzed.

2. Unisilicates.
Ozygen ratio for bases and silicic acid =1 : 1.

64. Chrysolite ( Wallerius).

This important mineral has almdst completely disappeared
from Pennsylvania, the great mass formerly existing having
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been altered into talc and serpentine, which occupy now such
a prominent position in the southeastern part of the State
(Amer. Jour. of Soc. [2] XXXIII, 199).

Orthorhombic; prism 94° 2’. Usually in crystalline, granu-
lar masses or imbedded grains. I —6-7; sp. gr.=— 3.5.
Color, various shades of green, usually yellowish, grayish or
brownish-green ; vitreous.

Its chemical composition isa silicate of magnesia and ferrous
oxide, 2(MgO.Fe0),8i0,.

A fragment of a crystal, part of which is in the cabinet of
the University of Pennsylvania, and the other part in that of
Dr. Cardesa, of Claymont, Delaware, was found many
years ago at Wood’s Mine, Lancaster county. Ithasa yellowish-
green color and a vitreous lustre and is associated with chromite,
kaemmererite, &c.

A few months ago I found grains of chrysolite imbedded in the
bronzite-rozk of Castle Rock in Newtown township, and also
in Middletown township, Delaware county.

It is probable that it occurs in some of the crypto-crystalline
trap rocks in the State.

65. Garnet (Albertus Magnus).

Isometric in crystallization. The usual forms are the dode-
cahedron and trapezohedron. There are several other forms,
neither of which, I believe, has been observed in Pennsylvania.
Usually in crystals, also in crystalline and granular masses.
H. = 6.5-7.5; sp. gr. — 3.15-4.8. Colors, white, yellowish,
brownish, red, brown, black, green. Lustre vitreous, some
varieties inclining to resinous.

The general formula for garnet is :

8 (2 RO8i0,) + 2 Ry0,,88i0,, in which RO may be lime, mag-
nesia, manganous oxide and ferrous oxide ; R4O,, alumina, ferric
oxide and chromic oxide.

But one of the Pennsylvania garnets has been. analysed,
therefore some doubt exists, to which some of the varieties belong.

a. Lime-alumina-garnet.

To this variety belong, probably the following: the white
or brownish white garnet, occurring in small dodecahedral
crystals and crystalline aggregations near a trap dyke at
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Coopersburg; the green garnets found near Hummerstown,
Dauphin county, and the grayish green granular garnet. from
Fritz’s Island Mine near Reading.

b. Iron-alumina-garnet.

Most. of the garnet, which has been found in the State,
belongs to this species.

The granitic segregations of the gneissic rocks of the south-
eastern part, espeeially in Delaware county, have:furnished
many magnificent specimens, mostly of a brownish red and
reddish brown, sometimes almost black color, and in dodecahe-
dral and trapezohedral crystals, frequently combinations of both,
one or the other predominating.

Near Bishop’s Mills, in Middletown township, very dark red-
dish brown crystals of truncated dodecahedra, from three to four
inches in diameter, are found in orthoclase ; very fine reddish
brown trapezohedral garnets, the larger ones with dodecahedral
planes, some two and one-half inches in diameter are found at
Avondale, in Springfield township; also in Concord township;
at Deshong’s Quarry, Shaw and Ezra’s Quarry, and Upland
near Chester; it is also found in Darby, Aston, Lower Provi-
dence, Ha.verford and Radnor townships.

A rock, consisting largely of red granular garnet occurs on
the James Lancaster farm.

In Chester county, beautiful trapezohedral garnets of a
brownish-red color are found near Unionville, in Newlin town-
ship ; trapezohedral garnets from one-half to one inch in diame-
ter, sometimes in muscovite, and compressed:- between the mica-
plates occur near Fairville, Pennsbury township; dodecahedral
garnets are found in the soil near M. Phillips’s Chrome Mine,
West Nottingham township ; trapezohedral and dodecahedral

garnets occur also in East and West Goshen, London Grove, .

Penn, Lower Oxford, Elk and East Bradford townships.

In the neighborhood of Philadelphia, the iron-alumina garnet
is found in dodecahedra, with trapezohedral planes, back of Ger-
mantown ; and in dodecahedral crystals abundantly on the
‘Wissahickon ; in the soapstone quarries on the Schuylkill near
Lafayette ; in rounded dodecahedral crystals in the soil on
Frank Fennimore’s farm on Gulf Creek ; at Flat Rock Tunnel
and the Falls of the Schuylkill. One very beautiful crystal, five

iep 7
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inches in diameter, has been found at Barren Hill meeting house,
twelve miles from this city.

Granular garnet and small dodecahedral crystals of a pale
red color are disseminated through blue quartz and calcite at
Van Arsdale’s, Bucks county.

Brown garnet associated with sphene is found five miles East
of Bethlehem in Lower Saucon townshlp, Northa.mpton county.

A dark-red variety similar in color to pyrope, is found in
the bed of Darby Creek near the Lazarettoin Delaware county.

Very peculiar garnets are found above Peters’ mill-dam in
Green’s Creek, Concord township, Delaware county. Some
have a deep blood-red color and have been mistaken for pyrope ;
that they are true garnets has been proved by an analysis made
many years ago in my Laboratory, by Mr. Chas. A. Kurlbaum,
Jr. (Am. Journ. 8e. [2] XIX, 20).

Dr. J. Leidy (Proc. Ac. Nat. Sc. Phil., 1871, 155) states that
he never found them in crystalline form, and that they show
a singularly corroded appearance, probably from the abstrac-
tion of other minerals imbedded therein ; the garnets probably
existed in the rock in the form of nodules and not in crystals.

Dr. Isaac Lea (Proc. Ac. Nat. Sc. Phil., 1869, 4) in his “ Notes
on microscopic crystals in minerals,” observes that of 310 speci-
mens examined, 75 contained acicular crystals inclosed.

Kurlbaum’s analysis gave:

Silicic acid = 40.15
Alumina = 20.77
Ferrous oxide = 26.66
Manganous oxide = 1.85
Magnesia = 8.08
Lime = 1.83

99.84

Some of these specimens have a fine color,and when cut make
a beautiful gem.

¢. Manganese-alumina-garnet.

It is found abundantly in brownish-red, finely granular masses,
one-quarter of a mile west of Ridge Road and nine miles from
Philadelphia, also abundantly in the soil between Germantown
turnpike and Roxboro’ township line, six and a-half miles
from Philadelphia.
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Massive manganese garnet also occurs in Concord and Mid-
dletown townships, Delaware county, and on Osborne’s Hill,
East Bradford township, Chester county; the massive garnet
found on V. Hartman’s farm in Alsace township, near Reading,
probably belongs to this variety.

d. Lime-iron-garnet.

Very brilliant brownish-black, and sometimes jet-black, large
dodecahedral crystals with truncated edges, associated with a
feldspathic mineral, or smaller crystals, from a quarter to over
one inch in diameter, occur in geodes at St. Mary’s; similar
crystals, some over two and a-half inches in diameter, have been
found at Keim’s Mine, near Knauertown; also dark-brown
garnets at Steele’s Mine, near St. Mary’s, all in Warwick town-
ship, Chester county.

Melanite is reported as occurring at Warren. :

Very brilliant black dodecahedral garnet, from half an inch
to one inch in diameter, occur on White’s farm, south of Gettys-
burg, in Adams county, near the Maryland line.

They all belong, probably, to this variety.

The Knauertown garnets are often erroneously called ¢ ap-
lome,” but as they do not show the least trace of brachydi-
agonal striation, they do not belong to this variety.

e. Ouvarowite or Lime-Chrome-garnet.

This most beautiful and rarest of all garnets was first noticed
in 1866, by Prof. C. U. Shepard (Am. Jour. Sc. [2] XLI, 216), as
occurring in minute, nearly transparent, emerald-green crystals
not over one-tenth of an inch in size, scattered through a pale
green, granular clinochlore, intermingled with brownish-gray
vermiculite, at Wood’s Mine, Lancaster county ; it has since
been found but once by Mr. Th. D. Rand, who has a small
emerald-green crystal of it, showing some of the rhombic
planes of the dodecahedron very distinctly.

66. Zircon (Klaproth).
Crystallizes in the tetragonal system. The quadratic prism

of first and second order with several quadratic and octagonal
6
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pyramids (so-called * zirconoids”), are the usual forms. Cleavage,
imperfect. Usually in crystals. H-=17.6; sp. gr.— 4-4.75.
From colorless to yellowish, grayish and brownish-white, yel-
lowish and reddish-brown, brown and black. It consists of
silicate of zirconia=- silicic acid 88 ; zirconia 67.

Very fine clove-brown quadratic prisms with pyramids from
‘one-sixth to two inches in length and one-tenth to one-half
inches in breadth have formerly been found imbedded in the
talc of Chestnut Hill, near Easton.

Associated with allanite in small erystals of the usual form,
rarely half an inch in length and partly altered on all the
planes, except the zirconoid, the color of the latter being brown-
ish-black, while the others are gray, it is found in Lower Sau-
con township, Northampton county, five miles east of Bethle-
hem ; and under similar circumstances, three-fourths of a mile
north of Bethlehem.

It is found in minuteslender crystals in the South Mountains
one mile east of Hellertown.

Rarely it occurs in small prismatic crystals, with two pyra-
mids and the zirconoid, at Van Arsdale’s, Bucks county.

It is found imbedded in magnetite near Pricetown, about ten
miles east-northeast of Reading, in chocolate-brown, opaque
crystals, seldom as large as one and a half inches by three-
eighths of aninch. The crystals are rarely perfectly terminated,
the pyramidal and zirconoid planes have their edges rounded,
as if subjected to fusion. They have been analyzed by Dr.

* Chas. M. Wetherill (Trans. Am. Phil. Soc. X, 840), who found :

Spec. gr. = 4.595
Silicic acid = 84.07
Zirconia = 638.50
Ferric oxide = 2.02
Water = 0.50
100.09

Good crystals are also found on the farms of W. Hains and
rarely on Schroeder’s and Mrs. D. Rhodes, half a mile eaat of
Pricetown, Berks county.

In Chester county it is found in crystals in iron ore half
a mile from South Coventry Village, and at Chester Springs and
Yellow Springs, West Pikeland township ; brown crystals of zir-
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cons are found loose in the soil at Pusey’s sawmill, two miles
southwest of Unionville in East Marlborough township ; also in
quartz, in East Bradford about two and a half miles west of
‘West Chester ; near the paper-mill on the Brandywine, very fine
prismatic crystals of an inch in length are found associated
with () menaccanite in blueish quartz.

In small crystals it occurs in quartz and a triclinic feldspar
in the stones on the turnpike, Willow Grove, to the top of
Camp Hill, fourteen miles from Philadelphia.

It was formerly found (Dr. Troost,in Journ. Ac. Nat. Se.
Phil. II, 57, March 6th, 1821) in crystals of a quarter of an
inch in length—combinations of the first and second prism
with two pyramids and the zirconoid—on the York Road, fifteen
miles from Philadelphia. Crystals with predominant zirconoid
planes have been found by Benj. 8ay, at the same place.

A most beautiful variety, in minute brown crystals—prisms
terminated by the zirconoid—occur with oligoclase on Painter’s
farm, near Dismal Run, Middletown township; it has also been
observed at the Blue Hill, in Upper Providence township, Dela-
ware county.

The chrome sand of Chester and Delaware counties contain
sometimes small, but beautiful crystals of zircon, with the
zirconoid predominating.

The gravel of the Delaware and Schuylkill Rivers contains
a considerable quantity of very minute, nearly colorless crystals
of zircon.

67. Vesuvianite (Werner), Idocrase (Haiiy).

Tetragonal ; usually 1n tetragonal and octagonal prisms with
numerous pyramids and zirconoids and the basal plane. Cleav-
age indistinect. H—=6.5; sp. gr. — 8.85-3.45. Colors between
brown and green, sometimes yellow. Lustre vitreous. Compo-
sition not fully established, perhaps 6(2RO,Si0;)+2R,0,,38i0,,
RO being principally lime, with smaller quantities of magnesia,
ferrous and manganous oxides; R,O;— alumina, sometimes
partly replaced by férric oxide.

This is a rare mineral in Pennsylvania.

A perfect beautiful wine-colored variety has been found near
New Hope, Bucks county (Roger’s Geol. Rep. Pa. II, 685).
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Imperfect crystalline masses, showing a striation, similar to
that frequently observed with some varieties of vesuvianite,
are occasionally found at Cornwall, Lebanon county ; they are
probably vesuvianite.

Columnar greenish, yellowish, brownish imperfect crysta]hne
aggregations are rarely found at Wood’s Mine. They have a
close resemblance to vesuvianite.

None of these varieties has been analyzed

68. Epidote (Haiiy).

Epidote crystallizes in the monoclinic system. Crystals often
very complicated, and usually lengthened in the direction of the
orthodiagonal; cleavage perfect orthodiagonally; also colum-
nar, fibrous, divergent, granular, compact. H.=6-T; sp.
gr.=—8.25-8.5. Colors green, from pistacchio to yellowish
and brownish-green ; lustre, vitreous ; fracture dneven, brittle.
The composition of epidote is 3(2RO,8i0,) + 2(2R40;,38i10,),
RO being principally lime and ferrous oxide; R40O;, alumina
with ferric oxide.

Epidote has been found at many localities in Pennsylvania,
often in connection with hornblende or pyroxene rocks, and
probably, in part at least, as the result of their alterations.

Chester county furnishes fine varieties in beautiful bottle green
prismatic crystals, from one-half to three inches in length, and
one-tenth to three-fourths of an inch in thickness; it has been
found on Smith and McMullin’s farm in West Bradford town-
ghip; in East Bradford township it is found in crystals of a dark
green color, also in brownish crystals in quartz, and at Strode’s
Mills in yellowish-green prismatic crystals; it has also been ob-
served at R. Taylor’s Mill, West Goshen; in East Marlboro town-
ship it occurs in yellowish green crystals, in cavities of horn-
blende rock, and in a similar association at Wm. Cloud’s farm
and Pearce’s old mill, in Kennett township ; in bottle-green crys-
tals it has been observed in limestone quarries of London Grove
township; it also has been met with in Sadsbury township.

Near Philadelphiaitisfound in crystals and crystalline masses
of a dark bottle-green color in a calcite vein in gneiss at Frank-
ford ; on the Falls of the Schuylkill and on the Wissahickon.
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Small crystals occur on feldspar one mile east of Reading, in
Berks county, and abundantly on the South Mountains in
greenish-yellow crystals and granular masses, as one of the
products of the alteration of pyroxene rocks, for instance, with
allanite, three-fourths of a mile north, and five miles. east of
Bethlehem ; near Easton it is found insmall dark green crystalsand
compact ; in a similar manner in Bucks county, near New Hope.

Massive and fibrous epidote occurs with native copper at
several localities near Gettysburg, in Adams county.

None of the Pennsylvania varieties has been more fully
investigated either crystallographically or chemically.

69. Allanite (Thomso'n)..

Monoclinic and isomorphous with epidote. Parfect crystals
are rare, and none have been found in Pennsylvania. Massive.
H = 5.5-6; sp. gr.— 8—4. Colors, dark pitch-brown to black:
powder greenish brown. Lustre resinous, inclining to vitreous.

Essentially a silicate of alumina and ferric oxide, with
ferrous oxide, cerous oxide, lanthana, didymia and lime.

It has been found in a decomposed gneissin East Bradford town-
ship, on Amor Davis’ farm, about one mile from West Chester,
mostly in the soil from three to four feet below the surface, in
pieces from the size of a grain to six inches in length and of
one pound 'weight. The pieces are mostly covered with a thick
brown earthy crust of the decomposed mineral. The analysis
by Prof. Rammelsberg (Poggendorfl’s Annalen, LXXX, 285)
is given below.

It has also been observed near Pughtown, Coventry township,
Chester county. .

Associated with magnetite and zircon it oceurs east-north-
east of Reading, near Pricetown.* It is of a pitch-black color
and massive ; some of the specimens, however, show rough
crystalline planes, and are also somewhat coated with decom-
posed earthy mineral. It has been analyzed in my laboratory
by Peter D. Keyser (Am. Jour. Sc., [2] XIX, 20); another
interesting variety has been found in the South Mountains,

* This is usually published as *from Eckhardt’s Furnace,” from which place the first -
specimens were obtained.
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near Bethlehem, associated with zircon, sphene, &c., the princi-
pal locality being five miles east of, and another three-fourths
of a mile north of Bethlehem. It occurs in & granitic rock in
narrow veins or seams in large imperfect crystals and crystal-
line masses of a blackish-brown color, decomposed on the sur-
face with a yellowish-brown earthy crust. The analysis, also
by P. D. Keyser (l. ¢.), is given below.

A large mass.of allanite of about one hundred pounds in weight
has lately been found on Lehigh Mountain, just south of Lehigh
University.

The analyses gave the following results:

East Bradford.  Prioeton. Bethlehem.

8p. gr. = 8.535 8.831 8.491
Silicic acid = 81.86 82.89 33.81
Alumina 16.87 13.49 14.84
Ferric oxide 8.58 7.88 10.88
Ferrous oxide 12.26 9.02 7.20
Manganous oxide —_— 0.25 —_
Cerous oxide 21.27 15.68 18.42
11;3?::: 2,40 10.10 2.70
Lime 10.15 7.13 11.28
Magnesia 1.67 1.77 1.28
Soda — 0.09 0.41
Potash _— 0.14 1.33
‘Water 1.11 2.49 8.01
101.17 99.37 99.06

70. Zoisite (Werner).

Orthorhombic ; combinations of numerous prisms, octahedral
planes and domes. Perfect crystals rare, usually much length-
ened in the direction of the vertical axis, frequently deeply stri-
ated. Cleavage very perfect, brachydiagonally ; also in crystal-
line masses, radiating, columnar. H = 6-6.5; sp. gr. — 8.11-
3.88. The usual colors are white, grayish-white, brownish-
white, and brown. Lustre vitreous to pearly. The composition
is: 8{2Ca0,810;) + 2(2A1,0,4,38i0,).

 The purest variety has been found as the product of the altera-
tion of corundum, at Unionville, Newlin township, Chester
county, it had been called ¢ Unionite,” (B. 8illiman, Jr., Am.
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J. Sc, [2] VIII, 884). It is implanted in black tourmaline, in
crystalline masses, showing one distinct cleavage dividing the
mineral into parallel laminge.

It has been analyzed by ‘Geo. J. Brush (Am. Jour. Sc., [2]
XXVI, 60), whose analysis is given below.

It was found when constructing the West Chester Water-
works, in a hornblendic gneiss, in which it occurs in radiating,
somewhat columnar masses, with distinct cleavage, and of a
grayish-brown color. This locality is now inaccessible.

In a similar manner it occurs in Kennett township, Chester
county,

It bas formerly been found in hornblendic gneiss on the
8chuylkill, near Philadelphia, in acicular crystals and fascicular
grayish masses of a pearly lustre. ‘

It is found associated with hornblende and albite at Prince’s
Soapstone quarries near Lafayette, Montgomery county, both
in minute indistinct grayish and brownish crystals and crystal-
line masses. I have made an analysis of the latter.

The analyses of the Pennsylvania zoisites gave the following

results:
So-ealled “ Unionite.”  Soapstone Quarries.

BRUSH., GENTH,

8p. gr. = 8.299
Bilicic acid =  40.61 40.30
Alumina = 834 28.81
Ferric oxide = 0.49 5.47
Manganous oxide —_— 0.47
Magnesia trace 0.66
~ Lime 24.13 22.93
Water 222 1.86
100.89 - 100.10

The so-called zoisite from Darby township, Delaware county,
is fibrolite. '

1. Dvaite (Steffens).

Mr. Th. D. Rand observed this species in very small black
crystals with carbonate of lime and in a narrow vein in gneiss,
at Flat Rock Tunnel on the Phila. and Reading Railroad,
opposite Manayunk.

It is an orthorhombic mineral, essentially a silicate of ferric
oxide with ferrous oxide and magnesia.
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Mica Group.

The members of this group, of which only three have been
observed in Pennsylvania, are alike in having a prismatic angle
of 120°; they have an eminently basal cleavage, affording very
thin, tough lamine ; their crystallization is either hexagonal
or rhombic and therefore the optic-axial plane at right angles to
the cleavage; they all contain potash and alumina as essential
constituents.

From the external characters withotit optical and chemical
examination it is frequently impossible to determine to which
species a specimen may belong, and as but very few of the
Pennsylvania varieties have been investigated, it is often doubt-
ful where to place them. ‘

72. Phlogopite (Breithaupt).

Orthorhombie, habit hexagonal, usually in oblong six-sided
prisms, with irregular sides; cleavage basal, highly eminent.
H. =2.5—3; sp. gr. — 2.85. Color yellowish-brown to brownish-
red, green, white and colorless. Lustre pearly and submetallic.
Transparent; optic-axial divergence 8°-20°, rarely less than 5°.
Mostly a silicate of alumina, magnesia and potash ; some varie-
ties contain considerable quantities of ferrous oxide, soda and
fluorine.

It occurs rarely in Pennsylvania; in brown plates with graph-
ite, pyrrhotite, &c., at Van Arsdale’s quarry, in Bucks county.

In small brownish, crystalline plates in Bailey & Brothers’
limestone quarries, East Marlborough township, and Nivin’s
lime-quarries, New Garden township, Chester county.

No Pennsylvania phlogopite has been examined optically
except a brownish-olive green variety from Warwick, resembling -
much the Vesuvian biotites, with an optical angle of over 10°.

A dark brown micé., which occurs in small plates in the Gap
Mine ore may also belong to phlogopite.

There are no analyses of phlogopites from this State.
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78. Biotite (Hausmann).

Hexagonal, habit often monoclinic; prisms usually tabular;
cleavage basal, highly eminent. Often in disseminated scales
and massive aggregations. H. — 2.5-8; sp. gr. — 2.7-3.1.
Colors usually dark green, brown to black, rarely white. Uni-
axial, but from exceptional irregularities sometimes bi-axial
with slight axial divergence, the angle not exceeding 5°, seldom
1°. The chemical constitution is not well understood. Bio-
tites are mostly silicates of alumina, part of the latter some-
times replaced by ferric oxide, with magnesia, ferrous oxide and
potash. ‘

In grayish and greenish-white hexagonal crystals, in part
altered into a serpentine-like mineral; also in large foliated
masses of silver-white color and sub-metallic lustre at Easton.
These appear to be undoubted biotites, they have been optically
examined by Grailich, who finds the axial divergence for the
silvery-white 1°-2° ; and for the green 8°—4°.

A black, dark brownish or greenish-black mica, very com-
mon in the gneissic and granitic rocks of Southeastern Penn-
sylvania, and frequently inter-crystallized with muscovite,
either the black mica in the muscovite or the’ grayish-white
muscovite in the black mica, is biotite.

It is sometimes partly altered into a hydrous mineral, which
exfoliates on heating, probably jefferisite.

Senarmont has found that a clear olive-green mica from
Philadelphia gives an axial divergence of 8°-4°,

The principal localities where it is found are in West Phila-
delphia, from the junction railroad north of Girard avenue
bridge to Gray’s Ferry; at Painter’s Cross-roads and Stamp’s
tavern in Concord and Middletown townships and the vicinity
of Chester, Delaware county; also at Abner Marshall’s in
Pennsbury township, Chester county.

A Dbiotite from Penneville, Pa. (perhaps Pennsville, Chester
county), has been analysed by Ed. F. Neminarz (Tschermak’s
Miner. Mittheilungen 1874, 241). It had a brown color and
sp. gr. = 2.779.
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The analysis gave: :

Pennsville.

NEMINARZ,
Fluorine = 1.94
Bilicic acid = 44.29
Alumina = 12.19
Ferric oxide = 1.40
Ferrous oxide = 1.4
Magnesia = 27.86
Lithia = trace
Soda = 2.16
Potash = 7.08
‘Water = 2.09
100.86

It is probably a frequent constituent of many mica schists and
gneissic rocks, which often abound in black or very dark mica
in minute scales; but as they have not been investigated, this
cannot yet be stated with certainty.

T4. Muscovite (Dana).

Orthorhombic with monoclinic habit. The prismatic angle
is 120°. Usually in hexagonal crystals, with eminent basal
cleavage. Folia often aggregated in stellate, globular and
plumose forms, also scaly massive. H.== 2-2.5; sp. gr. == 2.75
-3.1. Colors usually white, gray, brown, hair-brown, brownish-.
green and green. Thin lamine flexible and elastic. Optic-
axial angle 44°-78°, Muscovite is principally a silicate of
alumina and potash, part of the alumina sometimes being
replaced by ferric: oxide and the potash by soda. Most of
the muscovite analgses give water, but it has not yet been
fully established whether it belongs to the constitution of the
muscovite, or whether the hydrous mineral does not really
belong to damourite. _

Beautiful and large crystals of a brownish white color,
sometimes in plates from twelve to fifteen inches diameter
and weighing one hundred pounds, have been found near Fair-
ville, Pennsbury township, especially on the farm of Jacob
Swain and Wm. Dilworth ; it is also found in long striated
plates, sometimes only in thin fibres, at Marshall’s farm in the
neighborhood.
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The muscovite from Pennsbury shows frequently red, blue
and green colors, or inclosures of minerals flattened by the
mica, such as garnet, and minute crystals of quartz,and, as above
stated, magnetite in beautiful groups ; muscovite with acicular
crystals of tourmaline comes from Thornbury township.

In hexagonal prisms it is found near Unionville, Newlin
township, and in globular aggtegations, made up of hexa-
gonal plates and radiating, it is found in quartz at Amos
Pugh’s Mill, East Nottingham township, Chester county.

Good hexagonal semi-transparent crystals, but smaller than
those from Pennsbury, are found at Dutton’s Mills, and yellow-
ish, greenish hexagonal crystals at Shaw and Ezra’s and other
quarries near Chester, Delaware county.

In haxagonal crystals often with bands of reticulated mag-
netite, it is found in Middletown township; in crystals, inclos-
ing crystals of biotite, and in peculiar imperfect crystals, one-
balf being perfect and with smooth sharp planes, while the
other half is wanting, in Concord township; and several other
localities in Delaware county.

Muscovite inclosed in Jefferisite occurs three miles south of
‘Westchester, in Westtown township, Chester county.

Near Philadelphia muscovite is found in good crystals on
the Falls of the Schuylkill and in West Philadelphia, from a
quarry opposite Fairmount to Gray’s Ferry ; also near German-
town.

A green mica, which may be muscovite, has been found at
Chestnut Hill, near Philadelphia, and in foliated masses and
crystallized near Unionville, Newlin township; and one of a
leek-green color on ' Wm. Jackson’s farm, in London Grove
township, Chester county ; also at Van Arsdale’s quarry, Bucks
county. ’

No muscovite of Pennsylvania has been analyzed ; of a few,
the optic-axial angle has been determined. Prof. B. 8illiman
found it to be as follows:

Pennsbury, smoky brown striated, 59°
Philadelphia, greenish gray banded, 60° 80’610
¢ near Fairmount, smoky brown, 60°-620 8¢/

Unionville, white, corundum locality (proba-
bly damourite, Genth), 670-870 28/



88 B. MINERALOGY OF PENNSYLVANIA.

Pennsbury brown crystals—another locality, 690 27'-700
¢ brownish green—third locality, 700-70° 80/
Leiperville, Delaware county, faint greenish,
plicated, 700 80/=710
A transparent, clear olive green muscovite, from
Philadelphia, measured by Senarmont, gave, 570-580

Muscovite is a very important element in the constitution of
rock-masses: with quartz alone it forms mica slate or mica
schist; with quartz and feldspar (usually orthoclase) granite or,
when the rock is laminated, gneiss.

5. Wernerite (&’ Andrada).

Tetragonal. The usual forms are combinations of the first
and second prism, with a pyramid of 136° 7. In short, stout
crystals, also massive. H = 5-6; sp. gr.— 2.6-2.8. Colors,
white, grayish-white, gray. Lustre vitreous, inclining to greasy.

A silicate of alumina, lime and soda, with the oxygen ratio
of RO: ALQO,: Si0,=—1:2: 4.

Crystals of a grayish-white color,showing the prismatic and
pyramidal planes, but mostly grouped so as to show no deter-
minate forms, have been found in Geo. Van Arsdale’s Lime-
stone quarry, near Feisterville, Bucks county; the massive
gray variety occurs very abundantly at the same locality ; the
translucent columnar, massive variety has been analyzed by
Prof. A. R. Leeds (Am. Journ. Sc. [8] VI, 26) who found :

Spec. gr. = 2.708
Silicic acid = 4747
Alumina = 27.51
Ferric oxide = trace
Magnesia = 1.20
Lime = 17.59
Soda = 8.05
Potash = 1.40
‘Water = 1.48
99.70

It is also reported as occurring near Marshalton, West Brad-
ford ; at Nivin’s quarry, New Garden ; near Doe Run Village,
in Kennett, and at Bailey’s quarries, in West Marlborough
townships, all in Chester county.
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Feldspar Group.

There is such a great similarity between several minerals in
their physical characters and chemical composition, and such
a close resemblance in their mode of occurrence that they are
usually classed together under the general name of the group
of “ Feldspars.”

Their general characteristics are given in Dana’s Mineralogy
nearly as follows:

They have a spec. gravity of less than 2 85 ; a hardness be-
tween 6 and 7; a monoclinic or triclinic crysta.lhzatlon the
prismatic angle is near 120° ; two easy cleavages, one basal, the
other brachydiagonal, inclined at an angle of 90° or very
near 90°. Cleavage a prominent feature of many massive
kinds and distinct in the granular varieties ; close isomorphism
and a general resemblance in the systems of occurring crystalline
forms ; twinning parallel to the clinodiagonal section and O
and sometimes 2-1 (or the corresponding triclinic planes);
transition from granular varieties to compact, hornstone-like
kinds, called felsites; often opalescent or having a play of colors
as seen in a direction a little oblique to i-i, often aventurine
from disseminated microscopic crystals of foreign substances
parallel mostly to planes O and I

The bases of the species, which occur in the State are lime,
soda and potash combined with alumina and silicic acid. The
species, which so far have been recognized, including labradorite,
which probably exists in some of the trap rocks, are:

Crystallisation: Oxygen ratio for:

RO : R,0, :8i0,

Labradorite triclinic 1 8 6 .
Oligoclase triclinic 1 3 9
Albite triclinic 1 3 12
Orthoclase monoclinic 1 8 12

These three latter species occur in Pennsylvania in numerous
varieties, but of many a great deal of doubt still exists as to
whether they belong to one or the other, or may perhaps form
distinct species; of a few their true place has been established
by chemical analyses.

The erystals which have heen found in Pennsylvama have
not yet been studied, but the crystalline structure, especially the
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cleavage of some of the varieties from the neighborhood of
Philadelphia, has been investigated by Mr. Theo. D. Rand
(Notes on feldspars—Proc. Ac. Nat. Sc. Phil. 1872, 299).

In a paper ¢ Notes on some members of the feldspar family,”
read May 4th, 1866, by Isaac Lea (Proc. Ac. Nat. Sc.. Phil. 1866,
110-118) Dr. Lea gives the results of microscopic examinations
of sections of many varieties from Chester and Delaware
counties and several other localities, and distingunishes several
varieties under the names: Lennilite, Delawarite and Cassinite.
I hope to be able to furnish the results of analyses of these
hereafter.

The feldsparsare very predominant constituents of rock masses
in Pennsylvania, especially in the southeastern part, where the
gneiss and granite are chiefly made up of quartz, mica and
orthoclase ; albite, and perhaps oligoclase, frequently are found
in subordinate quantities.

Albite or oligoclase are often associated in the so-called horn-
blendic gneiss rocks, and are also not uncommon in association
with serpentine.

In the South Mountain Range feldspathic rocks occur, contain-
ing besides feldspar, a variety of pyroxene. It is not certain yet
what thisfeldsparis. Froma striation which I observed on a frag-
ment, it would appear that it was triclinic, while the analysis
which Dr. Headden hasmade gives the composition of orthoclase.

All the so-called “trap rocks” contain a considerable per-
centage of one or more feldspars.

A full investigation of these crypto-crystalline rocks by a mi-
croscopic examination of sections and a chemical analysis is
very desirable, as it may throw much light upon many points
of interest and importance.

I shall now proceed to give the principal localities of the
species, and shall make free use of the mark of interrogation,
where it is has not yet been ascertained whether the mineral
found at a certain place, belongs to one or the other species.

6. Labradorite.

Labradorite has probably not been found in the State in any
other but the crypto-crystalline form in the rocks forming trap
dykes.



OXYGEN COMPOUNDS. B. 89

The opalescent feldspars which have been observed at Van
Arsdale’s, in Kennett township, the Magnesia quarries and
near Media belong to other species.

7. Oligoclase (Breithaupt).

Crystallizes in triclinic forms. Usually in crystalline cleavable
masses, often showing striations. Cleavable in two directions,
intersecting at angle of 98° 50’. H.— 6-T; sp. gr. = 2.6-2.7.
Colors whitish, with a tinge of gray, yellow, green or red. The
variety ‘“sunstone” or ‘“aventurine-oligoclase” shows yellow
and red reflections from minute inclosed crystals, usually of
hematite or goethite. Lustre vitreous, inclining to pearly, also
waxy.

A silicate of alumina,soda and lime, giving the oxygen ratio
of RO : AL, : 8i0;—1:8:9. Some varieties inclining to-
wards 1 : 8 : 12 are probably mixtures of oligoclase and albite.

No crystals have been observed in Pennsylvania.

Very beautiful varieties of sunstone—which probably belong
to oligoclase—occur at Wm. Cloud’s farm, three miles south of
Kennett Square, and at Pearce’s paper-mill, half a mile south
of Kennett Square, and in the hornblende rocks at various
other places in Kenuett township. They consist of small patches
sometimes of one to two inches in diameter, which, when
examined ugder a microscope with high power, present a great
number of red hexagonal plates, producing beautiful reflections.
Associated with the sunstone of Peace’s paper mill, a beautiful
feldspar has been found by Mr. Wm. W. Jefferis, showing as
good an opalescence as the best labradorite ; whether it is an
oligoclase or a labradorite is doubtful.

Very good sunstone (?oligoclase), with very heautiful
reflections, has been found near Fairville, Pennsbury township ;
sunstone (? oligoclase) occurs also at Mendenhall’s Lime
Quarries, Pennsbury, Chester county ; sunstone (? oligoclase)
has also been found in Aston township and on Mineral Hill, near
Media, Delaware county ; some of it is of a grayish white color
with coppery reflections ; other varieties are sunstone inclosed
in so-called moonstone (albite).

Masses of cleavable oligoclase, with deep triclinic striations,
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is found with jefferisite in Westtown township, three miles
" south of Westchester; also at Strode’s Mill, East Bradford
township, and with tourmaline, euphyllite and corundum at
Unionville, Newlin township, Chester county.

A transparent yellowish cleavable oligoclase with deep strise
has been obtained from Painter’s farm, near Dismal Run, Mid-
dletown township, Delaware county ; (see analysis below).

A granular triclinic feldspar from the same township
with implanted crystals of corundum, partly altered intc
fibrolite, is probably also oligoclase.

The lamellar blue feldspar, striated on its surface, from Rob’t
Lamborn’s farm, West Bradford township, Chester county, is
probably oligoclase.

The following varieties have been more fully investigated :

1. A white variety from Unionville; it is associated with
euphyllite, showing vitreous lustre and a distinct cleavage in one
direction, analysis by Smith and Brush (Am. Jour. Se., [2]XV,
211,and XVI, 44); 2. a granular yellowish or brownish-white
variety, the small cleavage planes of which are finely striated,
occurring associated with corundum at Unionville, Newlin
township, Chester county, has been examined by Mr. Thos. M.
Chatard (my paper on Corundum, l. ¢.); 3. at my request Mr.
Reuben Haines analyzed in the Laboratory of the University of
Pennsylvania the transparent cleavable feldspar with deep
triclinic striations from Painter’s farm, near Dismgl Run, Mid-
dletown, Delaware county.

The analyses gave the following results :

1. White (Unionville). .2. Brownish-white. 8. Dismal Run.

Smith & Brush. (Unionville). Haines.
(Mean of two analyses.) Chatard.

Sp. gr., = 2.61 —_— 2.68
8ilicic acid, = 64.27 59.85 638.54
Alumina, = 21.21 24.16 22.96
Ferric oxide, = trace. 0.61 0.16
Magnesia, = 0.58 0.34 —
Lime, = 0.81 8.08 4.21
Soda, = 10.94 7.22 8.44
Potash, = 1.36 8.78 0.59

= 1.08 1.96 ) 0.52

Ignition,

m— eom—

100.25 100.50° 100.43
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78. Albite (Gahn and Berzelius).

Triclinic—Resembles oligoclase so much that by external
appearance it cannot be distinguished from it. In crystals and
more frequently in cleavable masses, showing sometimes thin
laminations; also granular, occasionally impalpable.

Silicate of alumina and soda, with the ratio of RO: AlO;,:
Si0; = 1:8:12.

Crystals of albite have rarely been met with in Pennsylvania.
Very minute white crystals have been found in Cumberland
county ;

With zoisite it occurs at the soapstone quarry near Lafayette,
i Montgomery county.

It (or ? oligoclase) is found in the gneiss of West Philadel-
phia, from opposite Fairmount to Gray’s Ferry. Rarely it is met
with in fine crystals, but abundantly in cleavable masses in the
gneissic rocks in the vicinity of Chester, Delaware county. Pecu-
liar aggregations of imperfect crystals, which my analysis proved
to be albite have occurred at Shaw & Ezra’s quarry, near Chester.

Beautiful specimens of so-called ‘moonstone” with blue
opalescence have been found at Mineral Hill, near Media, in
Middletown township, Delaware county. (See analysis.)

The laminated albite, so-called ¢ cleavelandite,” has been
found with cyanite at Cope’s Mills, East Bradford township, and
a white granular variety as the matrix of corundum, at Union-
ville, Newlin township (see analyses).
~ There is a variety of semi-transparent tnchmc feldspar,

which is sometimes associated with orthoclase, and partly
altered into deweylite, from Unionville, Newlin township; it
may be albite or oligoclase; greenish-gray granular albite or
oliglocase, rarely showing a blueish opalescence, occurs in serpen-
tine at the magnesia quarries, West Nottingham township,
Chester county, and also near Glen Mills, Delaware county,
and a grayish-white granular variety of great hardness and
toughness in the chrome mines of Lancaster county.

Several varieties of albite from Pennsylvania have been ana-
lysed :

1. Densely aggregated crystalline grains, like moderately
coarse-grained marble, associated with corundum and other
mmt?zrals from Unionville, by Martin H. Boyé (and Booth)
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(Proc. Am. Phil, 8oc., IT, 190); 2. the analysis of the same
" variety has been repeated by M, C. Weld (Am. Jour. 8e., 2]
'VIII, 890, in & paper of Prof. Silliman, Jr.); &, the analysis of
the massive compact granular variety of a grayish-white color,
resembling dolomite, from a chrome mine in Lancaster eounty,
has been made by Geo. J. Brush' (quoted in the same paper of
Prof. Silliman); 4. the variety “ moonstone,” with brilliant
blue reflections upon the principal cleavage, and a/fine striation
upon the second, from Mineral Hill, Middletown township,
Delaware county, has been analyzed by A. R. Leeds (Am.
Jour. Sec., [8] VI, 25); 5. another variety “from Pennsylva-
nia ” has been analyzed by Redtenbacher, (Pogg. Annalen LII,
49); 6. the crystals from Shaw and Ezra’s Quarry, Delaware

county, have been analyzed by myself.

The following are the results:

P

B =5

% ‘i %a égﬁ

3 3

Unionville. §g £ ;_:n

—_— ] 8 g -3t

1 Boyf 2. WELD, < HEe B aRe

Spec. Gray. = 2.613 —_— 2.619 2.59

Silicicacid = 0T.72 66.857 66.658 61.70 07.20 68.08
Alumina = 20.54 21.889 20.786 19.98 18.64 20,23
" Ferric oxide == trace ——— — trace —— trace
Magnesia = 0.34 0.481 0512 011 X! R—
Lime = 0.78 1.785 2.050 1.47 1.44 048
Soda = 10.65 8.179 9.860 8.88 9.01 10.81
Potash = 0.16 — — 1.38 1.58 0.09
Ig_nition T= e 0.481 — © 08 —— Y3

100.19  100.272  99.368  99.56  100.07  100.2¢
79. Orthociase (Breithaupt).

In monoclinic crystals, combination of numerous . planes; .
cleavage perfect on O, i-1 less distinct. Frequently in twins.
Often massive, lamellar and granular, also compact exypto-crys-
talline. H — 6-6.5; sp. gr. — 244-265. Color, white, gray,
frequently flesh-red, salmon-red, greenish-white, green. Lustre
vitreous, inclining to pearly on the cleavage planes.

Orthoclase is a silicate of alumina and potash, with the oxy-
gen ratio of RO : ALQ;: 8i0, = 1 : 8: 12 Some varieties con-
tain a considerable quantity of soda, replacing potash.
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It has been found in beautiful crystals, mo;tly twins, as well
as in cleavable masses, throughout the gneissic rocks of the
southeastern part of DPennsylvania, especially in the granitic
segregations.

Good crystals have been found near Philadelphia, at Heston-
ville, forming a porphyritic gneiss; at the Columbia Bridge,
and oppoeite Fairmount Water Works, the Flat Rock Tunnel
on the Philadelphia and Reading Railroad, and McKinney’s
quarry in Germantown.

Very fine and large crystals some weighing 100 lbs., have
been met with in Delaware county, especially in Lower Provi-
dence township, at George Sharples and Shoemaker’s quarries;
in Concord township; at Deshong’s and Leiper’s quarries in Rid-
ley township ; at Shaw and Ezra’s quarry, near Chester, and
Samuel Crozer’s quarry, near Upland ; very fine salmon-colored
crystals are found in Henderson’s quarry, near Upland ; also in
Birmingham and Edgemont townships.

Perfect crystals of orthoclase from five to six inches in size have
been found in the muscovite at Swain’s quarry in Pennsbury
township; cleavable masses of white ortkoclase occur near

"Unionville 1n Newlin township; and a blueish and grayish-
white cleavableorthoclase, which emits a fetid odor, when struck,
so-called “mnecronite” in the granular limestone of Caleb 8.
Cope’s quarries, in East Bradford township; in Nivin’s quarries in
New Garden township ; and Mendenhall’s quarry in Pennsbury
township ; the variety “ chesterlite ” is found at the Poorhouse
quarries, West Bradford township; and Baily’s quarries, East
Marlborough township, Chester county.

A fine green semi-transparent variety, almost without cleav-
age, the “lennilite” is found near Lenni, in Delaware county.

A white or grayish, sometimes inclining to a pale purplish,
variety with definite cleavage, and a pearly,sometimes satin-like
lustre, the “ delawarite,” occurs together with the last named be-
tween Lenni and Glen Riddle, Delaware county, and near West
Chester, Chester county.

The more laminate and glassy semi-transparent blueish-green
feldspar, the “ cassinite,” is found at Blue Hill, in Upper Provi-
dence township, Delaware county.

Green orthoclase, sometimes in very bright green cleavage-
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masses, but more usually pale green and much mixed with
brownish tints, is found at Mineral Hill, Middletown, and in’
Upper Providence township, Delaware county.

Orthoclase having goethlte disseminated through its mass
and approachmg sunstone in appearance occurs at Fra.nkford

Orthoclase in imperfect minute flesh-colored crystals (similar
to those accompanying native copper of Lake Superior), has
been found with garnet and hornblende, at St. Mary 8 near
Knauertown, Warwick township ; also with melanite in War-
ren township, Chester county.

A Dbeautiful varjety of orthoclase occurs at Van Arsdale’s
quarry, near Feisterville, Bucks county. It is sometimes found
in perfect crystals of from a half to two inches in size,but mostly
in cleavable masses of gray or grayish-black colors ; sometimes
it is opalescent with rich blue colors, much resembling the best
varieties of labradorite. '

Orthoclase has also been observed one mile east of Reading.

I have mentioned above that I had noticed striations in a
feldspar from Seissholzville, near Alburtis, which had occurred
in a rock composed of feldspa.r and the pyroxene variety, called
sahlite.

The greater part of tlns feldspar does not show very distinct
cleavage, and no striations,and the analysis, made at my request
by Dr. W. P. Headden, proves it to be orthoclase.

The only orthoclase varieties from Pennsylvania, whicn have
been analyzed are this, and the variety ¢ chesterlite,” (sp. gr.
=2.518. B. Silliman, Jr.) by Smith and Brush (Am. Jour.
Sc., [2] X VT, 42):

Chesterlite. Seissholsville, #
Smith and Brush. Headden.
1. 2. 3.
8ilicic acid = 64.76 65.17 66.86
Alumina = 17.60 17.70 18.97
Ferric oxide = 0.50 0.50 - 0.62
Magnesia = 0.80 0.25 trace
Lime = 0.65 0.56 141
Soda = 1.75 1.64 8.61
Potash = 14.18 13.86 10.04
Ignition = 0.65 0.65 ) —_—
100.39 100.38 101.51

* The material was a8 pure a8 could be selected from the rock mixture; the analysis was
only intended to establish the species to which the feldspar belongs.
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The feldspars have undergone in some localities considerable
alterations, and have given rise to kaolin, which is extensively
mined in some parts of the State.

The unaltered cleavable orthoclase is also extensively mined
in some parts of Delaware county, especially in Concord town-
ship; it is used for glazing porcelain, for the manufacture of ar-
tificial teeth, etc.

3. Subsilicates.
80. Chondrodite (d’Ohsson).

Occurs in orthorhombic crystals, often highly modified ; in
Pennsylvania only in crystalline grains. H = 6; sp. gr.— 8.1~
3.24; usually between yellow and brown.

The chemical composition is a silicate of magnesia, in which
part of the oxygen is replaced by fluorine; a portion of thé
.magnesia is generally replaced by some ferrous oxide.

Near Brinton’s Ford, on the Brandywine, Pennsbury town-
ship, Chester county, abundantly in orange and yellow grains,
disseminated through the limestone.

It has not been analyzed.

" 81. Tourmaline (Garmann).

Rhombohedral crystals usually with unlike development at
‘the two extremities; the prisms often triangular. Crystals fre-
quently longitudinally striated ; also in columnar, fibrous and
in radiating masses, sometimes compact. H— 7-7.5; sp. gr.
= 2.94-3.3. Colors usually black, brownish-black, also brown ;
green, blue, red . to colorless. Lustre, vitreous. The chemical
composition is very variable, and not fully understood, owing to
some doubts about the state of the oxydation of the iron and
the position of the boricacid in the constitution of the mineral.
Most of the varieties are combinations of silicic and boric acids
with alumina, ferric oxide, magnesia, ferrous oxide,small quanti-
ties of alcalies and a part of the oxygen replaced by fluorine.

Prof. Rammelsberg (Pogg. Annalen LXXX, 409 ff.) publishes
in his investigations on tourmaline the analysis of a black
tourmaline from Texas, Pennsylvania; but it is doubtful if
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this mineral occurs at this locality ; however, as it is the only
analysis of a Pennsylvania tourmaline which we possess, I will
give the result:

Sp. gr. = 8.043. Loss by ignition = 8.80.

Bilicic acid = 38.47
Boric acid = 8.48
Alumina = 84.56
Ferric oxide = 831
Manganous oxide = 0.09
Magnesia = 9.11
Lime = 0.71
Soda == 2.00
Potash = 0.73
Phosphoric acid = 0.20
Fluorine ‘ = 2.36

100.00

Beautiful crystals of bright yellow, also brownish yellow,and
rarely white tourmaline are found in Bailey’s limestone quarry,
East Marlborough township; yellow tourmaline at Logan’s
limestone quarry, West Marlborough township; light yellow
and sometimes transparent, also brown tourmaline in John
Nivin's limestone quarry, New Garden township ; brown tour-
maline in beautiful hexagonal crystals in the limestone quarries
of Wm. Jackson and Michiner, in London Grove township ; and
in Kennett township, Chester county.

Blueishand brownish-green tourmalineis found in fine crystals,
penetrating damourlte and diaspore at Unionville, Newlin
township.

The minute tourmaline crystals, in entering from a erypto-
crystalline white damourite into fine scaly granular prochlorite,
are sometimes altered into the latter mineral, reta.mmg their
tourmaline form.

Green tourmaline is found in talc near Rock Springs, Lan-
caster county.

It is also met with in Marple township; a pale green and red
columnar variety occurs rarely in albite at Leiperville, Dela-
ware county.

Very fine prismatic crystals of black tourmaline, from one
and a half to four inches in length and one to one and three-
fourths in thickness, with perfect rhombohedral terminations,
occur in the orthoclase quarry near Unionville, Newlin township;
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these crystals are frequently broken and the fragments cemented
by granular quartz or orthoclase ; smaller but equally fine black
tourmaline crystals, terminated by planes of two obtuse rhombo-
hedra, are found at Lewisville, Elk township; black tourmaline
in prismatic crystals in quartz is found near Oxford ; and velvet
black prisms with rhombohedral terminations at Wm. Jackson’s
farm, London Grove township; it occurs in cylindrical crystals
inquartzon Jos. Osborne’s farm, Westtown township ; at Painter’s
farm, East Bradford township; in New London township; and
at Parkesburg, Sadsbury township; acicular crystals of black
tourmaline occur in white quartz near the Marlborough Meet-
ing-House, East Marlborough ; and in muscovite in Thornbury
township ; in finely erystalline columnar masses it is found in
mioa schist near Amos Pugh’s mill, East Nottingham township,
Chester tounty.

Very beautiful crystals of black tourmaline are found in
Delaware county ; near Leiperville, for instance, it is found
in crystels of five inches in length and one and one-half inches
thick, and well terminated ; also in Marple township, terminated
with two flat rthombohedra; good specimens of crystallized
black tourmaline have also been found on Wim..Eyre’s farm and
at Trainer’s Mill-dam, near Upland, and in Aston, Upper Provi-
dence and Springfield townships.

Radiated, stellated and fibrous black tourmaline is found at
Rockdale, Upper Providence and Middletown townships ; also
occasionally, together with smaller crystals, in a schistose rock at
Deshong’s quarry, in Ridley township, Delaware county.

Near Philadelphia, black tourmaline has been found in the
gneissic rocks at Frankford ; in fine black crystals and radiated
aggregations at West Washington Lane, Gorgas Lane, McKin-
ney’s quarry, &c., near Germantown ; with beryl on York Road,
five miles from Philadelphia ; on the 'Falls of the Schuylkill and !
opposite Fairmount Water-works.

In Bucks county tourmaline has been found in prismatic,
longitudinally striated crystals with rhombohedral termination
in granitic veins in gneiss, at Nevil’s Academy, near Bustleton.

Black tourmaline is found near Easton in quartz, and five
miles east of Bethlehem in fibrous masses and imperfect crys-
tals, associated with allanite,
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82. Andalusite (Delamétherie). -

In rhombic prisms with an angle of 90° 48/, and therefore
much resembling quadratic prisms ; some of the crystalsslightly
modified. The crystals, which have been found in Pennsylvania.
are usually very rough, rarely with smooth planes. E. 8. Dana
(Am. Jour. Sc. [3] IV, 478) has described a remarkable crystal
from Upper Providence, Delaware county. H. = 7.5 ; sp. gr.
= 8.15. Colors grayish and reddish-white. Lustre, vitreous.

Inits pure state, silicate of alumina, A1,048i0, == silicic acid,
86.8, alumina, 63.2.

Delaware county has furnished some of the largest single
crystals and groups of crystals, known in the world.

On the farm of James Worrell, in Upper Providence town-
ship, a crystal of seven and a-half pounds in weight has been
found, and & group of crystals of about sixty pounds in weight ;
good specimens of finely modified crystals have been found in
Springfield township, one-half mile north of Westdale; very -
good crystals, sometimes terminated at both ends, have been
found in Marple township. It also occurs in Lower Providence
township.

88. Fibrolite (Bournon).

This very interesting mineral occurs in Pennsylvania, at
several localities, under circumstances which show that it has
played an important part in the alteration of other minerals,
being both the result of the change, and the material which has
‘been converted into other species. v

It is found in monoclinic erystals, with eminent orthodiago-
nal cleavage and subadamantine lustre upon the cleavage planes.
In Pennsylvania no crystals have been found but only fine
and coarse fibrous, sometimes columnar masses, occasionally
~ radiating. H. sp. gr. = 3.2-8.8. Colors white, grayish,
yellowish and brownish-white, gray.

Its chemical composition is identical with that of andalusite.

In the neighborhood of Philadelphia, in Germantown, it
occurs in very fine fibres in quartz, with cyanite in the centres
also abundantly on the Wissahickon, at Columbia Bndge and
elsewhere in West Philadelphia. -
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InDelaware county it isfound in fine fibrous masses, at Bullock’s
quarry, Birmingham township; in feldspar, near the Black Horse,
in Middletown township; and half way between this place and
Village Green, Aston township; at Village Green in small
fibres in quartz; in Concord township; also at the White Horse, -
the celebrated cyanite locality, from three to four miles below
Darby, in Ridley township; and at Dutton’s mill, near Chester, it
occurs in fibrous masses. ‘

Little bundles of delicate fibres and acicular crystals of a
grayish-white color are found in Nivin’s limestone qua.rry, New
Garden township, Chester county.

- Very interesting are congeries of fibrous and radmtmg, mi-
croscopie crystals, in the form of corundum, resulting from its -
alteration, some with a nucleus of unaltered cornndum, (see
my paper on corundum, l. ¢.) ; they occur in a feldspathic rock
. near Media, Middletown township.

A mineral which has been found in the broken stone on the
Delaware county turnpike, near Abram Powell’s dwelling, in
Darby township, and which generally has been mistaken for
zoisite, is probably fibrolite, pseudomorphous after andalusite.
The crystals which I have seen are short and stout, but too imper-
fect for me to speak on this point with certainty ; it is from pale
to dark ash-gray, shows a perfect cleavage with strong subada-
mantine lustre and, as my analysis shows, has the composition of
fibrolite.

Mr. E. 8. Dana (l. c.) states, in his description of the Upper
Providence andalusite, that the cleavage of this mineral from
Delaware county was in most cases irregular, many of the
erystals having a fibrous, tremolitic and in others a radiated
structure. This is in all probability owing to a paramorphism,
an alteration of andalusite into fibrolite, which I have observed
on specimens from North Conway, N. H.,in which the original
andalusite first changes into a mineral, hke fibrolite or cyanite,
before it is altered into scaly damounte

I will mention in this connection the peculiar ﬁbrous and
radiating minerals, which Dr. Isaac Lea (Proc. Ac. Nat. Sc.
Phil. 1867, 44), called “ Lesleyite.”

As I showed in my investigations on corundum ({. ¢.), these
fibrous lesleyites probably result from the alteration of corun-
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dum, and are fibrolites in different stages of alteration into
damourite and other species.

Fibrolite from several localities of Pennsylvania has been
analyzed, and the result of some of the analyses agreeing with
that of cyanite, Lardner Vanuxem (Journ. Ac. Nat. Se. Phila.
VI, 1. 41) proposed to unite it with the latter spegie: under
the name ¢ disthene.”

The analysis of the fibrolite from Chester, Delaware county,
was made first by Thos. Thomson (Ann. Lye. N. H. New York,
111, 41) and subsequently by B. 8illiman, Jr. (Am. Journ. Sec.
[2] VIII, 888), it wasa third time analyzed by A. Erdmann (Ak.
H. Stockholm, 1842, 19), (1) a. b. c.; the fibrolite resulting from
the alteration of corundum from Media, was analyzed by my-
self (2); that which is probably an altered andalusite from
Darby township, by myself (8); the least altered *lesleyite”
from Unionville, by Dr. G. A. Xoenig and myself (my paper on
Corundum, /. ¢.), (4) a. and b.

L e aanty e [ |
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§ < < =S o&S=0 d - -
8p. gr. = e e 3289 8286 e 8187 e
.8ilicie acid = 46,40 85.96 40.05 87.37 86.98 8480 85.68
Alumina = 52.92 64.48 58.88 [60.52] 62.85 59.77 60.29
Ferric oxide = trace @—— 074 0.90 trace 0.78 0.72
Manganous oxide = —— cmen  wea 0,10  w—— ww—— —
Magnesia 2= ean 058 e 025 e e 029
Lime TR etmen amen e 0.88 e C camm o
Lithia = —— am ——  ——= trace — trace
Soda = e—_ — = = 0.24 notdet. 0.41
Potash O T T T — 0.28 ¢« « 0.96
Ignition = — . 040 048 086 205 1.8
Corundum TR = cmee meee cmee seme 820 ——
99.32 100.91 100.07 100.00 100.95 99.55 100.18

* I have madetwo other analyses of the same, but give only the results made with the
best material.
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84. Cyanite (Werner). "::.-:".
The crystals belong to the triclinic system, but dlstmet .crys-
tals are very rare, and have not been observed in this S'ta‘te

Usual]y in very long bladed crystals or crystalline aggt'ega- .

tions, in blades from nearly one inch in width almost 10

sub-fibrous. H. unequal on the different planes from 5 on the-'_'.-'-

lateral, to 7.25; sp. gr. = 8.5t08.7. Colorless and white, blueish- "
white to deep a.zure-blue the deeper blue color usually.in the
centre of the crystals; also greenish-blue, gray and grayish-
black. Lustre vitreous, on cleavage planes inclining to pearly.
The composition identical with the two preceding species.

It is a very remarkable fact that the silicate of alumina,
ALOS8i0,, occurs in three different systems of crystallization ;
in nature we find that at times crystals have the form of

one species and the-.structure of another, as I pointed out to be -

probably the case with the fibrolite from Darby, which appears
to be a pseudomorph or paramorph of andalusite, and the
white fibrolite of Germantown which hassometimes blue cyanite
in its centre, and some of the so-called “bucholzites,” from the
neighborhood of Philadelphia, which frequently have a close re-
semblance to cyanite, and appear to graduate into this species.

Very beautiful specimens of cyanite in several varieties have
been found in Delaware county.

In blue, radiating, bladed masses in granular quartz, some-
times associated with beryl, pyrite and fibrolite, it is found at the
‘White Horse, from three to four miles below Darby; and in
‘Ward’s quarry, near Leiperville in Ridley township ; near the
first locality is also found a gray or grayish-black cyanite in
imperfect crystals both in decomposed mica schist, or loose in
the.soil ; in the same county cyanite is found on Mt. Zion
Hill, near Darby ; and with staurolite in mica slate on Mrs. Prit-
chett’s farm in Haverford township.

In the meighborhood of Ph‘lladelphxa hght to deep blue
bladed crystalline cyanite is found in gneissic rocks in Allen’s,
Gorgas’ and Crease’s Lanes and on the Wissahickon.

Gray-bladed cyanite is found in mica slate and in detached
crystals sometimes three inches in length and one inch broad
near Cope’s Mill, and blue cyanite occurs at Caleb Cope’s lime-
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stone qiprty, East Bradford township ; also blueish-green bladed
crystalsin (?) albite, half way below the Black Horse and Cope’s ;
gregn. ¢yanite is found near Marshalton, West Bradford town-
shrp..' and a blueish variety one mile east of the Poorhouse;

.. blue-bladed cyanite is found in granular quartz in Bailey’s and

‘Hear Logan’s quarry in' West Marlborough township; also in
Wm Jackson’s quarry and near the Meeting House in London
" Grove township. Cyanite associated with damourite occurs
near Unionville, Newlin township, one mile north of the corun-
dum mine.

Very fine blue, flat crystals and blades are found in quartz
at Nevil’s Academy, near Bustleton, Bucks county.

None of the Pennsylvania cyanite varieties has been ana-
lyzed.

85. Titanite (Klaproth).

Crystallizes in monoclinic, often highly modified crystals. Itis
a rare mineral in Pennsylvania, and but few persons have had an
opportunity to see good crystals, the forms of which have not yet
been studied. Mostly in crystals. H == 5-5.5 ; sp. gr. = 8.4-8.56.
Colors, brown, grayish-brown and yellow. Lustre, resinous to
adamantine. A silico-titanate of lime = Ca0,28i0,+Ca0,2TiO0,.

‘Waxy yellow and also some fine brown crystals, occasionally
over one inch in diameter have formerly been obtained in horn-
blendic gneiss on the Schuylkill, near Philadelphia; also on
Schuylkill Falls; in small but perfect brown crystals at Fra.nk-
ford ; at McKinney’s quarry and at Heft’s Mill.

It is found .on Osborne’s Hill, East Bradford township; in
brown hemitrope crystals at David Nivin’s limestone quarry,
New Garden township; in brown imperfect crystals, sometimes
about one inch in diameter, with green pyroxene, at Brinton’s
Ford ; in small brown crystals, about half an inch in diameter,
and in yellow crystals with sunstone at W. Cloud’s farm and
Pearco’s paper-mill, in Kennett township, Chester county.

It is found in large imperfect, crystals, implanted in allanite
or brown garnet, sometimes much decomposed, five miles east of
Bethlehem ; and in small imperfect brown crystals in limestone,
three miles north of Bethlehem; also in the neighborhood of
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Easton, and in good brown crystals in Van Arsdale’s quarry,
Bucks county.

It has also been observed in Chrlsman 8 limestone quarry,
South Coventry, Chester county ; and two miles northeast from
Jones’ Mine, Berks county.

86. Staurolite (Delamétherie).

In orthorhombic prisms, frequently in twins, forming cross-
crystals; the crystals have often rough surfaces; H. = 7-7.5;
sp. gr.— 8.4-8.8. Color usually dark reddish-brown to brown-
ish-black. Lustre subvitreous, inclining to resinous. Its chem-
ical composition is not fully established ; principally silicate of
alumina and ferric oxide with ferrous oxide and magnesia.

Near Philadelphia it is found at Prince’s soapstone quarries
in chlorite schist in small brown crystals, which sometimes
appear broken and pulled apart lengthwise ; it is also met with
at the Columbia Bridge; abundant at Megargee’s paper-mill,
on the Wissahickon, and at Gorgas’ and Crease’s Lanes ; also in
mica slate at Glen Riddle Station, Twenty-fourth Ward Phila-
delphia.

In Delaware county it occurs withcyanite in mica slate on
Mrs. Pritchett’s farm, and with garnets east of Friends’ Meet-
ing-house,” Haverford township; and loose in the soil near
Athensville in large yough crystals ; also near Tyson’s Mill, and
elsewhere in Aston township; at Beattie’s Mill, Springfield
township, and in Darby and Middletown townships. :

Staurolite has undergone a remarkable change in the well
known steatite bed between Chestnut Hill and Mill Creek, and
has been altered into serpentine, as observed by Mr. Th. D.
Rand (Proc. Ac. Nat. Sc., Phila., 1872, 803).

b. Hydrous Silicates.
Arrangement of species:
a. The General Section of Hydrous Silicates.

It includes all hydrous silicates, excepting the Zeolites and
Margarophyllites.
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1. Bisilicates,
2. Unisilicates.
3. Subsilicates.
B. Zeolite Section. :
Mostly hydrous silicates of alumina with alcaline earths and

alcalies, in constitution much resembling the feldspar-group ;
the oxygen ratio of protoxides and sesquioxides being 1 : 8.

r- Margarophyllite Section.

Micaceous or thin foliated, when crystalhzed the plane angle
of base of prism 120°. Very variable in their chemical consti-
tution, being :

1. Bisilicates.
2. Unisilicates.
3. Subsilicates.

a. General Section of Hydrous Silicates .
1. Bisilicates.
87. Laumontite (Haiiy).

In small monoclinic crystals with perfect prismatic and
clinodiagonal cleavages. H. — 8.5—4 ;sp. gr. == 2.25-2.86. White,
‘passing into yellowish and grayish white. Lustre vitreous. A
hydrous silicate of alumina and lime, with the oxygen ratio
for Ca0: AL;Og:810,: H;O — 1:8:8:4. :

The crystals usually loose water and fall to powder but the
specimens found at Columbia Bridge keep remarkably well ; it
also occurs at the Falls of the Schuylkill. It has also been
found, colored green by copper, on the Wissahickon, two miles
from its mouth, and in small white crystals at McKinney’s
quarry, near Germantown.

88. Chrysocolla (Haidinger).

An amorphous or crypto-crystalline mineral, often in mam-
mllla,ry masses and concretions, sometimes botryoidal and stalac-
titic; in incrustations or filling seams. . H. == 2-4; sp. gr. = 2
-2.24. Color between blue and green, from sky- and turqueis-
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blue to mountain-green; also brownish and black. Lustre
vitreous, waxy and dull. The composition is very variable,
owing to frequent admixtures of other minerals, such as allo-
phane, malachite, &e.

Beautifal massive specimens, also botryoidal or stalactitic
coatings and globular aggregations of a greenish-blue color,
have been found at Jonea’ Mine, near Morgantown, Berks
county.

In similar specimens of great beauty, of various shades be-
tween blue and green, sometimes of a blackish-green color,
it occurs at the Cornwall Mines, Lebanon county, where it has
also beer met; with in pseudomorphs after dolomite.

It is also found at the Elizabeth Mine, in Warwick township,
and at the mines near Pheenixville, in Chester county ; at the
Perkiomen Mines, Montgomery county, and sparingly at Frank-
ford and on the Wissahickon.

If it would occur in larger masses it would be a valuable
copper ore, containing inm its purer varieties from twenty to
forty per cent. of copper.

None of the Pennsylvania varieties has been analyzed.

89. Neolite (1) (Scheerer).

A massive yellowish or grayish-white, amorphous mineral of
& waxy lustre, filling fissures in serpentine rocks and probably
resulting, like this, from the alteration of pyroxenic minerals or
bronzite, occurs at Rose’s serpentine quarry, opposite Lafay-
ette, in Montgomery county ; it may belong to this species.

Mr. Harry W. Jayne has, in the Laboratory of the University

of Pennsylvanis, at my request, made an analysis of it, and
found :

. Bilicic acid = 61.70
 Alumina
Ferric oxide } C = 6.85
Magnesia = 27.95.
‘Water = 5.00

— 7

101.50
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2. Um‘sili’cates.
90. Calamine (Smithson).

Crystallizes in hemimorphic-hemihedral, orthorhombic forms ;
also stalactitic, mammillated, botryoidal, fibrous and granular
massive. H. == 4.5-5; sp. gr. = 8.16-3.9. White, into yellow- -
ish and brownish, also greenish-blue. Lustre vitreous. A
hydrous silicate of zine, usually 2ZnO, 8iO;+H,0, containing :
Silicic acid, 25.0, Zincoxide, 67.5, Water, 7.5.

A veéry valuable zinc ore, which is largely mined at Friedens-
ville, Lehigh county. Here it occurs, sometimes upon arago-
nite, in very beautiful, although small, crystals, and groups of
crystals; also granular massive.

At Espy, near Selin’s Grove, in Northumberland county, it
occurs in small quantity with zincblende.

In snow-white silky tufts and yellowish or blueish crystal-
line masses and minute crystals, it has been found at the
‘Wheatley Mines, near Phoenixville.

Small crystals, also globular and botryoidal crystalline ag-
gregations, often of a greenish-blue color, from a small per-
centage of copper, were found at the Ecton Mine, Montgomery
county.

In Blair county, in Sinking Valley, it has been sparingly met
with. ‘

In minute crystals it occurs at the Lancaster zinc mines, five
miles south of, and four miles northwest of Lancaster, on the
Pennsylvania Railroad.

91. Prehnite ( Werner).

It is reported as occurring at Marsh Creek, in the neighbor-
hood of Gettysburg, Adams county
I have not seen any from this State.

92. Apophyllite ( Haiiy).

Crystallizes in forms belonging to the tetragonal system, with
highly perfect cleavage parallel to the basal plane. H. —4.5-5;
sp. gr. = 2.3-2.4. Colorless, white. Pearly lustre upon the cleav-
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age plane, otherwise vitreous. A hydrous silicate of lime and
potash, a small portion of the oxygen being replaced by fluorine.
X,0,28i0,18(Ca0,28i0,) + 18H,0.

This beautiful mineral had been observed by Mr. Th. D.
Rand, in a narrow fissure in the gneiss of Frankford, in crystal-
line masses, showing rarely octahedral and basal planes; I have
seen a similar specimen from McKinney’s quarry.

Last summer Mr. H. W. Hollenbush, of Reading, discovered
a highly interesting locality at Fritz’s Island, near Reading,
‘where it is found, associated with calcite and several zeolites in
agranular garnetrock. Tohim and Mr. 8amuel Tyson, of King
of Prussia, Montgomery county, I am indebted for a liberal sup-
ply of specimens.

Usually it occurs in tetragonal tabular crystals, rarely with-
out any other planes, mostly with octahedral planes (the form
887, in Dana’s Mineralogy). These crystals sometimes form
twins or are in groups of rosettes. On one specimen I have ob-
served microscopic, but beautiful and perfect octahedral crystals,
either with small planes of the second prism or even without
modification.

It has not been analyzed.

8. Subsilicates.
98. Allophane (Stromeyer).

Amorphous. Usually in incrustations with mammillary sur-
face, and stalactitic. H. == 3; sp. gr. = 1.85-1.89. Colorless,
white, blueish, sky-blue. Lustre vitreous to resinous, some-
times waxy and pearly. Mostly a hydrous silicate of alumina
with the oxygen ratio of Al,0; : 8i0y: HO — 8:2:6 =
ALO,,S8i0, + 6 H,0.

It is found in very fine white and sky-blue mammillary and
stalactitic masses at Cornwall, Lebanon county ; under similar
circumstances it occurs at Jones’ Mine, near Morgantown, Berks
county.

At the friedensville Zinc Mines, near Bethlehem, it is found
in w}81ite botryoidal and stalactitic masses.
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B. Zeolite section.
94. Thomsonite (Brooke).

Crystallizes in forms belonging to the orthorhombic system.
Also columnar, radiated ; in radiated spherical concretions and
compact. H. = 5-5.5; sp. gr. = 2.8-2.4. White, brownish-
white. Lustre vitreous, inclining to pearly and waxy. A hy-
drous silicate of alumina, lime and soda.

Very small spherical concretions of very fine radiated struc-
ture, whitish color and a waxy lustre, inclining to pearly occur
in small quantities with other zeolites, at ¥ritz’s Island, near-
Reading. :

With great difficulty I selected about two and a half grains
of tolerably pure material, which by analysis gave me results,
leaving very little doubt that the mineral is thomsomte

I found:

Silicic acid = 88.74
Alumina = [81.22]
Lime = 10.77
Soda = 8.33
Potash = 0.45
‘Water = 15.50
100.00

It is probable that some other of the zeolites from Pennsyl-
vania, which I have seen in collections, may be thomsonite.

95. Mesolite (Fuchs and Gehlen).

Also at Fritz’s Island occurs a zeolite, either in very minute
white tufts or radiating white needles, or in globular concre-
- tions of very fine white fibres. It is 8o rare that no attempt
could be made to examine it, but its appearance and association
make it probable that it is mesolite, another species of a
hydrous silicate of alumina, lime and soda.

A )

96. Chabazite (Bosc d’Antic).

TIn rhombohedral ‘crystals with an angle of 94° 46’; some-
times modified by other rhombohedra and scalenohedra.
H-—=4-5;sp. gr.==2.08-2.19. White, yellow, brown, reddish.
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Lustre, vitreous. Mostly a hydrous silicate of alumina and
lime, with the oxygen ratio of RO : AlLQ; : S8i0; : H,O =
1:3:8:6, corresponding to CaO, 8i0,;+ALO,38i0,+6H,0;
a small quantity of lime is sometimes replaced by soda and
potash.

Beaautiful colorless crystals are found at Fritz’s Island, rarely
showing truncation of edges by a second rhombohedron.

In small yellow rhombohedra it is found at Schuylkill Falls;
in brown rhombohedra at Flat Rock Tunnel on the Philadel-
phia and Reading Railroad ; in red crystals at Turtle Rock in
Fairmount Park near Philadelphia ; in reddish-brown rhombo-
hedra it occurs on Robert Lamborn’s farm, West Bradford
township, and in reddish rhombohedra with sunstone at Cloud’s
‘Wall, Kennett township, Chester county.

None of the Pennsylvania varieties have been analyzed.

97. Stilbite (Haiiy).

It is found in modified orthorhombic crystals with perfect
brachydiagonal cleavage; usually in sheaf-like aggregations,
divergent or radiated. It has a very characteristic pearly lustre
~ upon the cleavage planes, on the others a vitreous lustre.

H — 3.5-4; sp. gr. = 2-2.2. Color white, yellow, brown.

This is another hydrous silicate of alumina and lime (with
small quantities or soda and petash) having an oxygen ratio of
RO : ALO,: 8i0;: H;O = 1:8:12:6, corresponding with:
Ca0,88i0,+A1,04,3810, + 6H,0.

In Pennsylvania it has been found near Philadelphia in
fissures of gneissic rocks at Flat Rock Tunnel, at McKinney’s
quarry and Wayne Station; in white imperfect crystals and
radiated masses in hornblendic rocks on the Schuylkill, four
miles from the city, and in beautiful white radiated coatings
and masses, rarely one inch in thickness at Frankford.

In yellowmh brown radiated ‘columnar masses it occurs on
quartz in gneiss at Leiperville, Delaware county.

In white fascicular groups of minute crystals and in radia.ting
masses of pearly lustre in narrow veins in hornblende rocks on
Rob’t Lamborn’s farm, West Bradford township, Chester county.
It also has been found at Rautenbush, near Reading.

No Pennsylvania variety has been analyzed. '
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98. Heulandite (Brooke).

In monoclinic crystals with eminent clinodiagonal cleavage,
rarely in globular and radiating forms. H = 3.5-4; sp.
gr. = 2.2. White, yellowish, brown. Lustre vitreous, on the
cleavage planes strongly pearly. Its composition is very nearly
the same as that of stilbite, perhaps with one atom less water.
It occurs, associated with stilbite, in small brownish crystals at
Columbia Bridge, McKinney’s quarry, and Flat Rock Tunnel,
near Philadelphia.

99. Undescribed Zeolite.

Associated with apophyllite, chabazite, &c., occurs at Fritz’s
Island a zeolite, which appears to be new.

It has not yet been found in crystals sufficiently distinct and
large to determine their form. The crystalline groups which
have been observed, much resemble rectangular prisms with
rhombic octahedra, twinned like Phillipsite and surrounding a
nucleus of calcite. Frequently the latter is weathered out,
leaving a shell of the zeolite.

It has been impossible to obtain for analysis material, which
was free from inclosed calcite; the best, which I was able to
select, was found to contain 9.75 per cent. of the same, which
was deducted from the analysis, giving for the pure zeolite
the following composition :

Silicic acid = 43.36 oontams oxygen, 22.51

Alumina = 28.78 ¢ 13.44

Lime = 10.95 ¢« « 8.11)

Soda = 0.68  « “ 0.18 } 8.52

Potash = 138 ¢« s 0.23

‘Water = 15.52  « “ 18.80
100.67

The oxygen ratio of RO (including R,0,): ALO,: 8i0,: H,O
= 8.62:18.44: 22.51:18.80 = 1:8.82:6.89: 8.92.

The oxygen ratio of Levynite is nearly the same, viz.,1:3:
6:4; but their forms are evidently different.

It requires better material of this interesting zeolite, before
its true character can be established by a fuller crystallographic
and chemical investigation.
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Crystallized zeolites have been observed in several varieties
in Adams county and elsewhere in Pennsylvania, but they have
not been distinguished.

I have not seen any from other localities than those above
mentioned.

r- Margarophyllite Section.
1. Bisilicales.
100. Tale (Agricola), Steatite (Cronstedt).

Orthorhombic, but rarely in distinct hexagonal prisms or
plates. Foliated massive, sometimes in globular or stellated
groups ; also voarse or fine granular, crypto-crystalline or com-
pact. Cleavage basal eminent. II=—1-1.5; sp. gr. — 2.55-2.8.
Colors white, silvery-white, greenish-white, grayish-white;
some of the compact varieties greenish-gray. Lustre, pearly.

Talc and steatite are a hydrous silicate of magnesia, of vari-
able composition, some varieties with, others without water.

Large masses of green, white and silvery-white tale, in small
folia, together with the compact crypto-crystalline variety (stea-
tite) occur at Easton. ’

Laminated, sometimes of a rich green, usually, however, of a
greenish or grayish-white color, also fibrous and compact, it
occurs from Chestnut Hill to Spring Mill, and is largely mined
at the soapstone quarries near Lafayette, Montgomery county.

Fibrous and scaly talc are mentioned by C. F. Schaeffer
(Journ. Ac. N. Sc., Phila., 1819, 236) as occurring in granite at
Roxborough, near Philadelphia; and radiated steatite in tufts
of acicular crystals, and of silky lustre, by Jacob Porter, June
20, 1824 (Journ. Ac. Nat. Sec., Phila., VIII, 233), as being found
on the Wissahickon, one mile above its mouth.

In Delaware county talc in various varieties, has been met
with; abundantly in the serpentine and the subjacent strata,
for instance, in Radnor, Marple, Middletown, and Aston town-
ships.

The whole serpentine range of Chester and Lancaster coun-
ties is rich in localities, where talc has been found.

In the former, it is found in West Goshen township, three
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miles south of West Chester, both fine scaly and steatitic ; of a
pale greenish-gray color it occurs near Unionville, Newlin town-
~ ship; also steatitic and white foliated and in scales in Mich-
iner’s quarry, London Grove township; in foliated masses of a
greenish-white color, near the chrome mines, in West Notting-
ham and in East Fallowfield townships.

In Lancaster county it is found in foliated greenish-white
masses near the Texas Chrome Mines; at Rock Springs; Rey-
nold’s Mine ; Low’s Mine, &c.

Talc has been met with at Jones’ Mine, Berks county, and
ten miles south of Carlisle, in the South Mountains.

A peculiar mineral, of a dull greenish-gray color, and appar-
ently amorphous, forms seams of sometimes a thickness of two
inches, at the Black Horse, East Bradford township, Chester
county, where a spur of serpentine rests upon hornblendic rocks.

It is probably the result of the decomposition of the horn-
blende rocks, and looks as if it had been a mud, which dried
rapidly, and is full of cracks from shrinkage. It is usually
called “indurated tale,” but is probably not talc, but something
else.

Similar varieties occur in West Goshen township, Chester
county, and in Middletown township, Delaware county.

Neither this nor any other of the Pennsylvania varieties of
talc have been analyzed.

101. Pyrophyllite (1) (Hermann).

Agalmatolite is mentioned as occurring in Penn township,
Chester county. .

I have never seen it, and therefore am not prepared to state
whether or not it is the compact variety of pyrophyllite.

102. Sepiolite (Glocker).

Sepiolite or meerschaum has occasionally been met with in
compact masses of a smooth earthy texture in the magnesia
quarries in West Nottingham township, Chester county. Only
a few small pieces have been found,but they were of good quality.

It also occurs in grayish and yellowish-white masses in the
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serpentine near Stamp’s Tﬁvern, in Concord township, Delaware:
county.
Neither has been analyzed.

2. Unisilicates.
108. Serpentine (Wallerius).

Serpentine being the product of alteration of other minerals
and rock masses has therefore no form of its own, but frequently
retains that, which belongs to the original.

As many mineral species have been changed into serpentine,
‘we necessarily must expect it to occur in many pseudomorphous
forms.

Much has been said and written on this subject. Lately a
most beautiful investigation on Serpentine Pseudomorphs, and
others, from the Tilly Foster Mine, N. Y., has been published
by Prof. J. D. Dana (Am. J. Sec. [3] VIII, 871-381 and 447-
459). Although not immediately connected with Pennsylvania
Mineralogy, I did not think it out of place to refer to this
important paper, partly because some of the alterations therein
mentioned, may occur in this State, but principally because a
more extended study of our own serpentine minerals may throw
some light upon many yet unsettled points.

In a paper, which I published many years ago (Am. Journ.
of 8ec. [2] XXXIII, 199), I showed reasons for a suggestion,
which I then made, that our whole chromiferous serpentine
rangeresults from the alteration of chrysolite. Anopinion which
since has been repeatedly corroborated by investigations made in
many other parts of the world.

Lenticular beds of serpentine occur in many localities in the
southeastern portion of Pennsylvania, within the gneissic rocks,
frequently with a bed of bronzite rock, containing sometimes
grains of chrysolite, in the immediate neighborhood. As the
exact position of these rocks has not been made out, I refer to
them as a subject, which requires much fuller investigation.

Some of the massive varieties of serpentine, like that from Rose’s
Quarry, opposite Lafayette, Montgomery county, and especially
the green varieties from Brinton’s Quarry, and the grayish-green
from West Nottingham, Chester county; and Crump’s, near
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Media, Delaware county, have been used for many years as
building stones, and have lately become quite fashionable in
this city; the University of Pennsylvania buildings, many
churches and other prominent edifices, having been erected of
the same.

~ Berpentine is an amorphous mineral, usually of different
shades of green, yellowish oil-green, siskin-green, leek-green,
blackish-green, gray, yellowish-brown, sometimes white or
greenish or yellowish-white. Usually massive, also slaty and
pseudomorphous.

H. = 2.6-4; sp. gr. == 2.2-2.65. Lustre sometimes that of the
original mineral; for instance, silky in some fibrous varieties ;
usually from subresinous to greasy, resinous, waxy; also dull.

The composition of serpentine is mostly a combination of sili-
cate of magnesia, with magnesia hydrate, the oxygen ratio of
MgO : 8i0, : H;O : being == 8 : 4 : 2, corresponding with :
2Mg0,8i0, + Mg0,2H,0.

a. Precious or noble serpentine of rich oil-green color has been
found massive and in grains disseminated through calcite,
and in fine pseudomorphous crystals after pyroxene, at Easton ;
it is also found in East Goshen township, Chester county. The
Easton variety has been analyzed by Thos. Thomson (Ann.
Lyec. N. Hist. New York, III, 49) and the latter by 8. P.
Sharples (Am. Jour. Sc. [2] XLIL, 272). (See below.) :

Precious serpentine has been found together with common,
massive serpentine at Fritz’s Island, near Reading, Berks
_ county ; and with common serpentine and several other varieties
near the Yeéllow Springs Road, in Radnor township, Delaware
county.

The massive common serpentine of a dark green color, often
with white narrow veins of carbonate of lime and chrysotile, is
found at Easton.

Very beautiful striped and mottled varieties of common ser-
pentine of pale grayish or yellowish-green and a dark greenish-
black color and a waxy lustre are found in West Nottingham
township, Chester county. They would be very pretty for small
ornaments, but are rather brittle.

Greenish-black serpentine, pseudomorphous after staurolite
occurs abundantly, near Lafayette, Montgomery county, and in
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the same rocks northeast and southwest of it, between Chestnut
Hill and Spring Mill. These pseudomorphous crystals, inclosed
- in the grayish-white soapstone, form a very beautiful rock.

Outside of the serpentine range, common serpentine has been
observed in peculiar varieties which deserve fuller investigation:
in Potsdam sandstone, a short distance north of Bethlehem ;
in the iron mines at Cornwall, Lebanon county, and near Knauer-
town, Warwick township, Chester county. ’

B. A porcellanous variety, resembling compact lithomarge,
with smooth porcelain-like fracture, H. = 8.5 and sp. gr. — 2.48,
occurs at Middletown, Delaware county. It has been analyzed -
by B. 8. Burton (Dana’s Mineralogy 1868, 467).

r- The variety *bowenite,” of a fine granular texture and of
a greenish or reddish-white color and great tenacity is found at
Easton. It frequently contains a small quantity of tremolite
intermixed. It has not been analyzed.

3. A dark-green lamellar variety, somewhat resembling
antigorite, occurs as a vein of from three to six inches in width
in serpentine at Unionville, Newlin township, Chester county.

e. A beautiful, sometimes laminated, compact mineral of
H~—4.5; sp. gr. — 2.69-2.64, and various shades of green, from
a pale apple-green to deep. green, has been called williamsite by
Shepard (Am. Journ. Se. [2] VI, 249); G. J. Brush (Dana’s
Mineralogy 1850, 692) and subsequently Hermann (Journ. Prakt.
Chem. LIII, 81) pointed out its identity with serpentine, which
was again confirmed by addjtional analyses, by Smith and
Brush (Am. J. Se. [2] XV, 211). See analyses below.

It graduates into a granular, frequently slaty, serpentine of
greenish-gray color. The best specimens of bright color come
from Low’s Mine; in inferior pieces it has been found at the
Red Pit-and Wood’s Mine, all in Lancaster county.

A slaty serpentine from Texas, Lancaster county, has been
analyzed by B. Silliman, Jr. (Dana’s Mineralogy, 1850, 692).

¢. The thinly foliated serpentine ¢ marmolite,” resulting in
most cases from the alteration of brucite, is found at Wood'’s
Mine, Lancaster county; at Scott’s Chrome Mine and the
Magnesia quarries in West Nottingham township, and in West
Goshen township, Chester county; also in Radnor township,
Delaware county.
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7. The so-called chrysotile is found in narrow seams in com-
mon serpentine. It consists of very delicate fibres of an olive-
green or greenish-white color and a submetallic, silky lustre.

It is found at Blue Hill, in Upper Providence township,
in a seam in decomposed serpentine, the fibres are sometimes
four inches long ; in narrow seams of the thickness of a knife’s
blade to half an inch at Moro Phillips’ Chrome Mine, in Marple
township; also in Radnor township, Delaware county; in a
seam of about half an inch in thickness it occurs in quartz in
‘West Goshen township, Chester county.

9. The variety picrolite occurs in dark-grayish or blueish-
green, fibrous masses at Wood’s Mine, Reynold’s Mine and
Low’s Mine, in Lancaster county; also in Radnor, Delaware
county.

The green variety from the Wood’s Mine has been analyzed
by Rammelsberg (Mineralchemie, 526) and Brewer (Dana’s
Mineralogy, 1850, 692).

z. The variety baltimorite, often mixed with dolomite, and of
a greenish or reddish-gray color, has been met with at Low’s
Mine, Wood’s Mine and Rock Springs Mine, Lancaster county.

The following are the results of the analyses of the various
varieties of Pennsylvania serpentines:

a. Precious S. €. William. &.SlatySer-
— site, * pentine.
Easton. E. Goshen. Low's Mine Texas.
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8Sp. Grav. = 8.39 —_— 2.48 —_— 260 — — —_—
Silicio acid = 41.55 43.89 44.08 45.02 44.50 41.60 42.60 44 58
Alumina = . —_— 0.30 3.35 0.75 ' trace trace 8.08
Nioccolous oxide = —— —_— —_— — 0980 0.50 0.40 —_—
Ferrous oxide = — 1.88 1.17 —_— 139 8.2 1.62 6.156
Ferrio oxide = 890 —_— —_— —_— — — —— —_—
Lime = — —_— 087 —m — — —_ —
Magnesia = 40.15 40.48 40.87  81.75 89.T1 4111 41.90 3451
Water = 13.70 13.45 13.70 1301 1275 12.70 12.70 12.38

99.30 99.20 100.49 99.13 100.00 99.15 99.22 100,65

# 1 do not give the results of the Shepard’s analysis of Williamsite, because they have
not been corroborated by subsequent investigators; Brush’s first analysis is given merely to
show his priority over Hermann, in pointing out the identity of Williamsite with serpentine;
it has since been replaced by others of himself and Smith.
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8. Picrolite, Wood’s Mine.
Rammelsberg. Brewer,

Sp. gr. = 2.557 —_—
Silicic acid = 43.79 44.23
Alumina = — 4.90
Niccolous oxide = — 0.69
Ferrous oxide = 2.05 8.67
Magnesia = 41.08 84.00
‘Water = 12.47 12.82

99.34 99.88

104. Deweylite (Emmons).

Amorphous, resembling some varieties of gum arabic, or a
yellowish or brownish resin. Often incrusting and gradually
changing into a feldspar or other minerals, from the decom-
position of which in some instances it has been derived. H. ==
2-8.5; sp. gr. — 2-23. Colors whitish, yellowish, brownish,
reddish ; translucent. Lustre resinous to waxy ; brittle.

Principally a hydrous silicate of magnesia with the oxygen
ratio of MgO : 8i0, : HO =2 : 3 : 8, agreeing with the
formula : 4Mg0,88i10,+6H,0.

It has been found massive and in brownish, resinous, botryoi-
dal concretions at Wood’s Mine, Lancaster county ; brown mas-
sive, resulting from the alteration of feldspar, at the magnesia
quarries, West Nottingham township, and near R. Taylor’s
mill, West Goshen township, Chester county ; also in Radnor
township, Delaware county.

The variety from Wood’s Mine has been analyzed by G. J.
Brush (Dana’s Mineralogy, 1854, 286), who found :

Silicic acid = 43.15
Alumina = trace
Magnesia = 85.95
‘Water = 20.25

99.85

105. Genthite (Dana).

Amorphous, in delicately hemispherical, mammillary or sta-
lactitic incrustations. H. = 8—4; sp. gr. == 2.409. Brittle; ap-
ple-green, yellowish-green. Lustre, resinous; opaque to trans-
lucent. The chemical composition analogous to deweylite.
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Upon chromite, associated with and graduating into deweylite,
at Wood’s Mine, Lancaster county.

I described this mineral, considering it merely as a variety
of gymnite (deweylite), as *“ nickelgymnite,” stating the quan-
tity of nickeloxide to be variable and more or less replaced by
magnesia, some specimens containing 24.78, others as high as
36.41 per cent. of nickeloxide. (Keller-Tiederaann, Nordam.
Monatsbericht, ITI, 488.)

My analysis of an apple-green variety gave:

Silicic acid = 85.86
Niccolous oxide = 80.64
Ferrous oxide = 0.24
Magnesia = 14.60
Lime = 0.26
‘Water - 19.09

100.19

It has also been observed in small quantity at the Red Pit
and Low’s Mine, Lancaster county.

106. Kaolinite (S. W. Johnson).

Orthorhombie. If crystallized, in minute rhombic, rhomboidal
or hexagonal scales ; usually in compact friable or mealy masses.
H. = 1-2.5; sp. gr. — 2.4-2.63. Lustre of plates pearly; the
massive, from pearly to earthy. White, yellowish, grayish,
brownish, reddish-white, &c.

The chemical composition of kaolinite is a hydrous silicate
of alumina, with the oxygen ratio of AlOy: 8i0;: HyO == 8: 4 2
corresponding with Al,0;, 28i0, + 2H,0.

It is found at Tamaqua in scaly crystals, of & white or yellow-
ish color and pearly lustre,and in leathery or rag-like coatings on
quartz and of white or yellowish-white color and a silky-pearly
lustre, at the coal mines on Mahanoy R. R., in Litchfield town-
ship, Schuylkill county. I have analyzed and described (Am.
J. of 8c., XXVIII, 251) the scaly mineral as pholerite; a sim-
ilar mineral was subsequently found at Summit Hill, Carbon
county, in a cavity of a coal seam, in the form of a scaly brown
powder, which after the removal of the coloring iron-compound
by chlorhydric acid, became nearly white, of a pearly lustre and
soapy feel. A description and analysis is given by Johnson
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and Blake (Am. J. of Se., [2] XLIII, 851) in their investiga-
tion on kaolinite and pholente

The ordinary pulverulent kaolinite or kaolm of a white or
yellowish-white color, is abundantly met with in many parts of
southeastern Pennsylvania as the product of the decomnposition
of orthoclase, and is found almost invariably where the latter
occurs; it has been mined to a considerable extent in Concord
and Birmingham townships and elsewhere in Delaware county,
in New Garden, Kennett and FEast Nottingham townships,
Chester county.

A deposit of white, yellowish, grayish-white, and gray kao-
lin, which is very free from grit, and which is represented
as occurring in abundance, has lately been opened twelve miles
north of Douglassville, in Berks county.

The kaolin, as it is found, is rarely pure enough for the man-
ufacture of porcelain, fire-bricks, paper and paper-hangings, and
must be washed, many varieties yielding not over twenty to
twenty-five per cent. of purified kaolin.

I endeavored to obtain some reliable information as to the
annual production of this material, but was not successful.

I have analyzed two samples of kaolin, one from Chestnut
Hill, Lancaster county, the other from East Nottingham town-
ship, Chester county.

The analyses of kaolinite and kaolin from Pennsylvania
gave the following results:

Ksollnita. leln
qf Summit Hill. Chesnut E. Nottlng
Mnn two Purified by chlor- Hill, Lsn ham, Ches-
ana sesofscales, hydric acid. caster Co. ter Co.
ed by chlor- .
%
N
-] 4 E ‘ 3
8p. gr. = — 2.59 —_— —_—
Silicic acid =  46.90 45.98 67.1 46.34
Alumina = 89.60 89.81 20.1 86.82
%errio oxide = —_— —_— gg 0.64
agnesia = — — . trace
Lime = — — 0.1 0.04
Soda = 0.17 — trace  trace
Potash = — — 2.2 0.77
‘Water == 18. 14.03 5.9 151!.’32
Quartz = — — — 110
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The kaolin from Chestnut IIill evidently contains a large
admixture of quartz and orthoclase.

All the numerous varieties of clay for pottery, ordinary
bricks, fire-bricks, &c., which are found in many localities in
the State, the fire-brick clay, especially, in strata in the coal

measures, owe their plasticity and other’ valuable proper-
" ties, to & great extent, to the kaolinite, which makes up the
bulk of the same, more or less contaminated with,quartz,
oxides of iron, lime, &e.

It is not within the province of this report to speak of them
more fully.

I have to mention, however, several peculiar clays, which
have been found in this State.

The first occurs at the Ueberoth Zinc Mine near Friedens-
ville, Lehigh county, where it has been discovered by Prof. W.
Th. Roepper, who named it “ Sauconite,” and kindly furnished
me with the following description and analyses. It has also
been analyzed by John M. Blake (Dana’s Mineralogy 1868, 409).

Apparently amorphous, fracture conchoidal; streak brown
and shining; colors buff, ochre-yellow, brown, dark gray and
white; translucent on thin edges; translucency increased by
wetting. When thrown into water emits a crackling sound.
H—=—1.5; sp. gr. = 2.66-2.70.

The following varieties have been analyzed by Roepper: a.
pale yellowish-white; b. ochre-yellow (after having been dried
during one hour at 105° C.); c. Blake analyzed a pale-yellow
variety :

a. b. c.
Silicic acid = 48.94 46.45 41.36
Alumina = 10.66 7.41 8.04
Ferric oxide = 8.85 14.28 9.55
Zinc oxide = 26.95 22.86 82.24
Magnesia = — 1.03
Lime = 2.42 }0-97 —_—
Potash = — — trace
‘Water = 7.06 6.78 7.76

99.88 98.69 99.97

Like all similar minerals, the composition is somewhat
variable, owing in part to accidental admixtures, and a replace-
ment of one isomorphous substance by another.
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Allowing in the first analysis for a mechanical admixture of
8.45 per cent. of silicic acid (quartz), the oxygen ratio of zinc-
oxide and lime (RO), to alumina and ferric oxide (R,0;), to
silicic acid and water are=1:1: 4 : 1, corresponding with the
formula: 8 (RO,SlO,)+R,O,,8SIO,+3H,O

I believe the sauconite to have as good a claim to be a distinct
mineral species, as nine-tenths of the amorphous species, ac-
knowledged as good.

Another peculiar variety of clay, which occurs in considerable
quantities at Jones’ Mine, Berks county, contains from 2.5 to
10 per cent. of copper.

Several years ago it was mined and exported to England.
A small quantity has also been reduced at the Schuylkill
Copper Works and in Baltimore.

The clay, which accompanies the limonite deposit at Gen.
Trimble’s mine, near the White Horse Station, East Whiteland
township, Chester county, contains several pér cent. of phos-
phoric acid, probably in the form of wavellite, which at the
same locality is found in beautiful specimens.

107. Halloysite (Berthier).

Massive, clay-like, earthy. H— 1-2; sp. gr. = 1.8-2.4.
- Colors, when pure: white, usually yellowish, brownish, grayish,
reddish. Lustre dull to waxy, sometimes inclining to pearly.
A silicate of alumina with the oxygen ratio for
ALQ,: 8i0,;: HO =3 : 4 : 3 = AL0;,28i0,+3H,0.

A yellowish-white variety, of the appearance of cerolite, and
frequently called so, has been found, associated with zoisite and
euphyllite at the corundum locality on Johnson Patterson’s
farm near Unionville, Newlin township, Chester county, and
was analyzed by Smith and Brush (Am. Journ. Se. [2] XV, 211).

They found : _

8p. gr. = 2,92
Silicic acid = 44,50
Alumina = 25.00
Magnesia = .75
Ma; ous oxide

Soda and Potash } = traces
‘Water = 22.39

99.64
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A mineral resembling halloysite is found in compact porce-
lain-like masses at the zinc mines at Friedensville ; another
halloysite-like mineral occurs with the cobaltiferous wad in
‘Williams township, Northampton county.

An earthy white, yellowish or greenish-white, or yellowish-
brown mineral, very smooth, easily cut and polished, which
forms seams in the serpentine of West Chester, and contains
a large percentage of silicate of alumina may belong here ; also
a similar mineral occasionally found with chromite at Mineral
Hill, Delaware county.

Aquacreptite (Shepard).

Prof. C. U. Shepard (Am. Journ. Se. [2] XLVI, 256) has
described under this name a nmew species, which is found in
narrow seams in serpentine at Strode’s Mill near West Chester,
East Bradford township, Chester county. Massive. H—2.5;
sp. gr.=—=2.05-2.08.  Yellowish-brown ; streak orange-yellow;
dull ; brittle; fracture small conchoidal. .Adheres feebly to the
tongue; when thrown into water falls asunder with a crackling
noise.

It has been analyzed by Prof. J. H. Eaton, by Mr. Henry C.
Humphrey, and by Prof. C. U. Shepard, with results as follows:

Eaton. Humphrey Shepard.

Silicic acid = 48.08 41,56 41.00
Alumina = 5.56 8.71 4.00
Ferric oxide = 12.80 13.45 18.30
Magnesia = 19.58  not det’d 17.60
‘Water . =

17.40 16.00 28.00
97.87 98.90

A similar mineral of a brown color, which crackles and falls
to powder under water, occurs in the limestone quarries at
Marble Hall, Montgomery county.

108. Damourite (Delesse), Corundellite (Silliman, in part).

Probably orthorhombic with monoclinic habit. Sometimes
in groups of hexagonal plates, globularly arranged or in smaller
hexagonal crystals; usually in aggregates of fine scales, often
crypto-crystalline and with a fibrous and radiating structure;
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slaty. H. — 2-8.5; sp. gr. = 2.76-2.86. Color silvery white,
grayish-white, sometimes very delicate greenish-white and
green ; rarely yellowish oil-green. Lustre of scaly varieties
pearly ; of the fibrous, pearly-silky; also dull. Damourite is
essentially a hydrous muscovite; a hydrous silicate of alumina
and potash, with the oxygen ratio of K;0: ALQ,: 8i0, : H,O
=—1:9:12:2

A great variety of forms of damourite—all resulting from the
alteration of corundum, and many in their aggregate of fine
scales or fibres still retaining the form of the original mineral,
are found at Unionville, Newlin township, Chester county.

Here the cockscombed-shaped crystalline groups of one inch
‘broad and three-quarters of an inch thick and crystalline plates
of three to four inches in width, have been observed, together
-with all the other varieties.

They have been investigated by 8. P. S8harples (Am. Jour.
8e. [2] XLVII, 819) and more fully by myself in my paper on
the alteration of corundum (/. ¢.), where my own, Dr. G. A.
Koenig’s and Mr. Thomas M. Chatard’s analyses of the different
‘varieties are published. An analysis of a granular mica, from
Unionville, by J. D. Darrach (Dana’s Mineralogy, 1850, 857),
Dbelongs here, the percentage of potash evidently being too low :

1. Granular. 3 White & greenish- 8 Sflver-gray 4. White scaly

white orystals, soales, radiating,

mean., pseudom. pseudom.

DARRACH. SuArPLES, KOENIG. GENTH. GENTH

‘Sp. gr. = — 2.87 2.851 2.843 —
Silicic acid =  46.75 43.56 48.03 45.57 45.86
Alumina = 89.20 88.16 89.08 84.83 87.65
Ferric oxidle =  trace E 1.48 2.94 0.59
‘Magnesia = 1.02 —_— 0.30 0.83 0.55
Lime = 0.89 —_— trace 0.40 0.31
‘Lithia = —_— — trace trace trace
Soda =  e— —_— 0.58 0.87 0.80
Potash = 6.56 10.81 10.05 10.16 10.40
“Water = 4.90 5.64 5.40 5.30 4.74

98.82 98.17 99.90 100.90  .100.90
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8. Greenish-white, 6. White, pseudo- 7. Yellowish oil-green 8,Yellowish ofl.

massive. pearly. fibrous. erypto-crystalline, green erypto-

pseudomorphous. crystalline,
Waxy.
Koema. Koxxe. GENTH, OHATARD.

£p. gr. = 2.857 2.833 2.7179 2.760
Silicicacid == 45.78 45.78 46.98 46.60
Alumina = 8710 86.30 85.13 82.89
Ferric oxide = 1.80 0.83 0.61 2.4
Magnesia = 034 0.54 1.82 2.01
Lime = trace 0.74 0.18 trace
Lithia = trace trace trace trace
Soda = 088 0.58 0.76 0.54
Potash = 1050 10.49 10.74 10.39
Water = 448 5.17 4.mM 481
100.83 100.38 100.44 99.28

Damourite has also been found with nuclei of unaltered
corundum in Aston township, Delaware county.

The white micaceous mineral, which accompanies the cyanite
of White Horse, below Darby, is probably damourite.

The micaceous mineral, which occurs in implanted crystals, in
minute tuft-like aggregations, the crystals rarely over a line in
diameter, upon dolomite in the Poorhouse quarry, Chester
county, belongs undoubtedly to damourite.

It has been analyzed by Smith and Brush (Am. Jour. Sec. [2]
XYVI, 47), who found :

Silicic acid = 45.50
Alumina = 84.55
Ferric oxide = trace
Magnesia = 1.08
Lime == 2.81
Soda = 2.35
Potash = 8.10
‘Water = 5.40

99.29

A large portion. of the magnesia and lime is (as 8. and B.
state) doubtless due to dolomite. ‘

I have to mention in connection with this species several va-
rieties of the so-called lesleyite, from Unionville, which I con-
sider (I ¢.) alterations of corundum into fibrolite and a subse-
quent change of this into damourite, a portion of the original
corundum still remaining unconverted.
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A white variety has been analyzed by 8. P. Sharples (Am.
Jour. 8e. [2] XLVII, 819), Mr. Chatard and myself; the red-

dish variety by C. W. Roepper (quoted in Sharples’ paper), Dr.
Koenig and myselt.

Omitting Roepper’s analysis, in which the free corundum
had not been separated from the silicic acid, the following
results were obtained :

White. Reddish,
G=axTH, CHATARD, SaAanr;. Z}n'm. xonu;.

Sp. gr. = — 8.200 3.208 8.059
Silicic acid = 82.32 32.32 83.59 81.96 81.90
Alumina = 56.43 55.28 55.41 54.09
Ferric oxide = 029  —— o }3685 0.51
Magnesia = 0.88 —_ 0.13 0.34
Lime = 0.32 } 0.73 _ 0.13 —_—
Lithia = faint traces — faint traces
Soda = 0.32 0.64 —_— 0.35 1.01
Potash = 7.81 782 7.48 7.88 8.71
Water = 4.01 3.86 4.30 4.09 4.20

101.38  100.60 100.78 101.34 100.76

At several localities occur micaceous minerals, pseudomor-
phous after others, for instance at Dutton’s mill, Delaware
county, after cyanite; in Marple township, Delaware county,
after andalusite ; and near Texas, Lancaster county, after tour-
maline. '

It is probable that these pseudomorphous micaceous minerals
are damourite.

Recent investigations have repeatedly pointed out the im-
portance of damourite as an essential constituent of many rock
masses.

But very little has been done yet with the Pennsylvania rocks,
the few analyses, which I have made or had made in the
Laboratory of the University of Pennsylvania, prove not only
the roofing slates of Lancaster county, which cross the Susque-
hanna River at Peachbottom, to contain a considerable per-
centage of damourite, but also many of the slates, occurring in
the lower Silurian limestones.

The following are the results of the analyses:

a. Roofing slate from opposite Peachbottom, in Lancaster
county, by myself; . A grayish, reddish-white slate, with a deli-
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cate silky lustre, from Krommlich and Lichtenwallner’s Mine,
in Fogelsville, Lehigh county, by myself; ¢. A grayish-white
slate, with silky lustre, from Thomas & Co.’s Mine, at Hen-
singerville, near Alburtis, Lehigh county, by Mr. S8ydney Cas-
" tle; d. A dull aluminous slate of a brownish pale-gray color,
from near East Penn junction, by Mr. Pedro G. Salom, and e.
A similar gray slate, from the same neighborhood, also by Mr.
Pedro G. Salom.

a b ¢ d e
Silicic acid = 60.82 49.92 45.40 59.30 89.80
Carbonic acid = B —_— — —_— 14.40
Ferric oxide = — 0.91 5.06 2.40
Alumina = 28.10 3408  24.69 }”-30 23.95
Ferrous oxide = 7.05 — —_— — —
Magnesia = 0.87 1.7 13.56 trace 1.94
Lime = —_— 0.11 trace trace 9.85
Lithia = — trace — —_— ——
Soda = 0.49 0.74 0.27 1.51 0.562
Potash = 8.88 6.94 5.85 6.24 8.34
‘Water = 4.08 6.52 4.80 4.70 6.00
Graphite = 0.56 —_— — — —
Pyrite = 0.09 —_— —_— —_— —

100.839  100.97 99.63 102.06  102.20

Taking for comparison the typical damourite, which contains
11.7% per cent. of potash, the above slates have an .admixture of
the following quantities of damourite: )

a = 85.08 per cent.
b = 55.40 “
¢ = 49.70 ¢«
d = 53.02 ¢«
e = 28.80 ¢«

The last slate contains a large quantity of carbonates of lime
and magnesia.

109. Euphyllite (Silliman, Jr.).

This species, which occurs associated ‘with corundum, zoisite
and tourmaline, at Unionville, Newlin township, Chester
county, was distinguished in 1849 by Prof. Silliman, who gave
a description and preliminary analysis by Crooke (Am. Journ.
8c. [2] VIII, 381).

It has the structure of mica, but the lamins are less easily sep-
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arable. H —8.5-4.5; sp. gr. — 2.83 (8. & B.) -2.963-3.008 (Sill.).
Colorless to white, the sides faint grayish sea-green or whitish,
transparent to translucent; also opaque; lustre of cleavage
planes bright pearly, inclining to adamantine.

It has been analyzed by Crooke (l. c.), subsequently by Erni
(Dana’s Min., 1850, 862), and Garrett (Dana’s Min., 1850, 362),
and finally by Smith and Brush (Am. Journ. 8c. [2] XV, 209).

The analyses of Crooke, Erni and Garrett having been proved
by these more recent investigations to be erroneous, I give only
the latter.

Smith and Brush found:

Silicic acid = 40.29 89.64 40.21 " 40.96
Alumina . = 43.00 42.40 41.50 41.40
Ferrous oxide = 1.30 1.60 1.50 1.80
Magnesia = 0.62 0.70 0.78 0.70
Lime = 1.01 1.00 1.88 1.11
Soda = 5.16 5.16 4.26 4.26
Potash = 8.94 3.94 8.25 3.25
Water = 5.00 5.08 5.91 6.23

100.32 99.52 99.29 99.21

A micaceous minaral, resembling euphyllite, is found with
erystals of gray eorundum in the granular albite near Union-
ville, Newlin township, Chester county.

Owing to want of material only two partial analyses were
made by Dr. Geo. A. Koenig; it is probably the same of which
a partial analysis, by S. P. Sharples, is published in Dana’s
Mineralogy, and identical with a similar micaceous mineral,
associated with the emery of Asia Minor, analyzed by J. L,
Smith (Am. Journ. Sec. [2] XI, 62):

Koenig. Sharples
e,
1 2. s.
Silicic acid = 4145 41.46 43
Alumina = 42,30 42.19 40
Soda =
Potaahs - } [7.82] [7.45] -8
‘Water = 6.66 8.90
Corundum = 2.27 —_

100.00 100.00
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110. Hisingerite (Berzelius).

This mineral has been found at the Gap Mine, Lancaster
county, by Mr. Theo. D. Rand, who gave a description and
analysis of it (Proc. Ac. Nat. Sc., Phil., 1872, 804).

It occurs in black, amorphous masses, of a lustre between
resinous and vitreous ; streak brown ; fracture conchoidal ; brit-
tlee. H = 2.5-8; sp. gr. = 2.11.

The analysis, omitting 1.18 per cent. of gangue, gave :

‘Water expelled at 100 C. 14.30

“ 13 redness : 9.89 - 24.19
Silicic acid = 83.40
Ferric oxide = 27.46
Ferrous oxide = 12.53

99.58

8. Subsilicates.

Under subsilicates are classed peculiar groups of minerals,
crystallizing in the rhombohedral, rhombic and monoclinic sys-
tems, all having a very eminent basal cleavage, which gives them
a foliated structure. They are mostly of a dark blackish-green
orbrowncolor. Although wehave of many very valuableanalyses,
their chemical constitution is not yet settled, because the amount
of water, which they contain, appears to be present in two con-
ditions: in the first place the hydrogen of the water, replacing
basic metals, and secondly, water of crystallization.

Prof. Josiah P. Cooke, Jr., has lately published a very import-
ant paper on vermiculites, &c. (Proc. Am. Ac., Dec. 9, 1878), in
addition to previous investigations on the crystallographic
examination of some American chlorites (Am. Journ. Se. [2]
XLIV, 201), which together throw a great deal of light on the
constitution of these minerals.

Many of the species can only be determmed by analysis, com-
bined with optical investigations.

The following are the species recognized in Pennsylvania,
with the localities where they have been found:
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111. Jefferisite (Brush).

Probably orthorhombic. In broad crystals and crystalline
plates, sometimes several inches across, with eminent basal
. cleavage, the cleavage planes marked by the crossing of lines
at angles of 60° and 120°. H = 1.5;sp. gr.—8.80. Color,
dark yellowish-brown and brownish-yellow. When heated to
800° C. it exfoliates very remarkably. The chemical constitu-
tion isaccording to Cooke (I. c.) that of a hydrous biotite.

It occurs in veins in serpentine three miles south of West
Chester, in Westtown township, Chester county, also in hex-
agonal crystals of about one to two inches broad, near Union-
ville, Newlin township, Chester county.

A mineral in small brownish-yellow crystalline plates and
exfoliating like jefferisite, occurs at the soapstone quarries near
Lafayette, Montgomery county ; similar minerals have been
found in Middletown township, Delaware county, and in small
plates at Texas, Lancaster county.

The West Chester jefferisite has been analyzed by Prof.
Brush (Am. Journ. Se. [2] XXXT, 870), Dr. Koenig and Mr.
Chatard (my paper on Corundum,l. ¢.), with the following re-

sults :
Brush. Koenig. OChatard.

8ilicic acid = 87.10 88.35 84.40
Alumina = 17.57 17.78 16.63
Ferrio oxide = 10.54 7.83 8.00
Ferrous oxide = 1.26 2.11 2.11*
Magnesia = 19.65 19.26 19.80
Lime = 0.56 —_— —
. Soda = trace not determined

Potash = 0.43 ¢ ¢

‘Water = 13.76 19.87 19.03

100.87 99.69 99.47
None of the other varieties has been analyzed.

112. Hallite (Cooke).

First described by A. R. Leeds (Frankl. Inst. Journ.
[8] LXII, 70). In large rough six-sided prisms with easy
micaceous cleavage. Color green and brownish-yellow. Ex-

# Taken from Dr. Koenig’s determination.
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foliates like jefferisite. The chemical constitution is according
to Prof. Cooke that of a hydrous phlogopite. It is found in
East Nottingham township, Chester eounty, three miles south
of Oxford, in nestsor pocketsof a greenish or yellowish steatitie
earth in the serpentine.

It has been analyzed by C. E. Munree (Cooke’s paper, L c.).

Green vartety, Yellow vartety..
Mean of 3 analyses. Meoan of 3 analyses.
Silicic acid = 85.89 85.28
Alumina = 7.45 7.58.
Ferric oxide = 8.18 9.68
Ferrous oxide. = 1.18 0.82
Magnesia = 31.45 81.51
Potash = 0.48 0.61
‘Water = 14.88 14.78
99.49. 99.74

A very similar mineral in green and yellowish-brown foliated
masses, which is probably the same species, has been found near
Lenni, Delaware county.

118. Penninite (Dana).

Rhombohedral with highly perfect basal cleavage; erystals
often tabular and in crested groups. Massive in fine scales,
often in fibrous aggregations, compact crypto-crystalline..
H.=2-2.5; sp. gr.— 2.6-2.85. Color, various shades of green,
grass-green, grayish and deep olive-green; also deep violet,
pink, grayish-red, occasionally yellowish and silver-white.
Dichroie.

A hydrous silicate of alumina, partly replaced by chromic
and ferric oxides, and of magnesia, partly replaced by ferrous
oxide. The oxygen ratio of the bases and silicicacid varying
from4:8tob: 4.

The penninite variety ¢ kaemmererite” is found at Wood’s
Mine in beautiful green and violet erystals, more frequently
in pink or peach-blossom colored scaly-granular or scaly-fibrous
aggregations; sp. gr. == 2.617-2.62.

It has been analyzed by T. H. Garrett (Am. Jour. Se. [2}
XV, 832); a pink sealy variety, by myself (Proe. Ac. Nat. Se.,
Phil., 1852, 121); Hermann (Jour. Prakt. Chem. LIII, 1); Smith
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and Brush (Am. Jour. Sc. [2] XV1,47); and John B. Pearse (Am.

Jour. Se. [2] XXXVII, 222).
Omitting Garrett’s analysis, which has not been confirmed

by later investigations. the results are as follows:

Genth. Hermann. Smith and Brush Pearse, Pearse.
Mean of 2 anal.

Silicic acid = 8320 81.83 3326 8330 81.86 81.31
Alumina = 1111 15.10 10.69 10.50 13.75 12.84
Chromic oxide = 6.83 0.90 4.78 4.67 2.15 2.98
Perric oxide = 1.48 4,08 1.96 1.60 — —
Perrous oxide = — —_— — ' 2.81 2.46
Niccolousoxide = —— 0.25 —_— — 0.22 0.45
Magnesia = 8554 8524 8593 86.08 8490 8502
Lime = — — —— — 1.27 0.82
Lithia = —_— — —_— —_— —_—
Sods — Jos — _—
Potash = 010 — }0’35 0.8 }—— _—
‘Water = 1295 1215 1264 1325 1393 1320

101.46 100.12 99.61  99.75 10044 99.08

Scaly-granular and scaly-fibrous pink or peach-blossom
colored kaemmererite is also found at Moro Phillips’ Chrome
Mine, in Marple township, Delaware county, and at Scott’s
Chrome Mine, West Nottingham township, Chester county.

114. Ripidolite (v. Kobell).

Monoclinic forms, with an eminently basal cleavage, crystals
often tabular, also oblong and rhombohedral in aspect ; frequently
grouped in rosettes; also massive, coarse scaly-granular to fine
granular and earthy.

H. = 2-2.5; sp. gr. == 2.65-2.77. Color, deep grass-green to
olive-green, also sometimes rose-red. Strongly dichroic.

Ripidolite resembles penninite in its chemical composition ;
the oxygen ratio of RO : R,0,: 8i0,: HHO=5:8:6: 4.

It is intimately associated, and forms frequently compound
crystals of great beauty with kaemmererite ; sometimes crystals
of the latter being imbedded in ripidolite and the reverse;
upon chromite, at Wood’s Mine, Lancaster county. Plates
of green ripidolite are sometimes found implanted in dolomite,
at the same locality.

Magnificent crystals of very large size have been discovered at
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Ingram’s Quarry and Brinton’s Quarry, three miles south of
‘West Chester, by Mr. W. W. Jefferis, whose cabinet contains
many very fine specimens of this and many other Pennsylvania
species, The West Chester ripidolite has been called clino- -
chlore, by W. P. Blake, who described it in 1851 (Am. Jour.
Se. [2] XTI, 889).

It has been analyzed by W. J. Craw (Am. Jour. Sc. [2]
XIII, 222); and lately by Ed. F. Neminarz, especially with
reference to the state of the oxydation of the iron in this min-
eral (Tschermak’s Mineralogische Mittheilungen, 1874, 177).

It contains:

ORaw. " Oraw. Nmanags,
Bilicic acid = 81.84 81.78 81.08
Alumina = 1747 18.85
Chromic oxide = 1.69 } 2271 1.09
Ferric oxide = 885 1.55
Ferrous oxide = & —_— —_— 2.83
Magnesia = 383.4 88.64 83.50
Lime = e— — 0.81
‘Water = 12.60 12.60 11.53

100.39 100.73 100.74

It also occurs at Patterson’s Farm, near Unionville, Newlin

- township, Chester county, and probably at Jones’ Mine, Berks
county. :

115. Prochlorite (Dana).

Its crystalline form is probably hexagonal, with eminent
basal cleavage; often in divergent groups, fan-shaped or spher-
oidal ; from large folia to coarse or fine scaly-granular and some-
* times Acaly-fibrous; massive, frequently crypto-crystalline and
earthy. H. = 1-2; sp. gr. =— 2.78-2.96. Color grass-green,
olive-green, blackish-green.

It contains the same constituents (excepting chromic oxide)
a8 the two preceding species ; the oxygen ratio of
RO: R0;: 8i0,: HO=T7:6: 8 : 6, corresponding with:
4RO,8i0, + 8RO,2R,0; + 6H,0.

It is found in considerable quantities as the result of altera-
tion of corundum, frequently containing yet a nucleus of the
latter ; at Unionville, in foliated dark-green masses, also in fine
scaly and slaty masses, and light olive-green, exceedingly finely
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granular ; almost impalpable. The last named variety usually
occurs as an indirect alteration of corundum, this mineral first
being changed into pseudo-fibrous damourite, and the latter into
prochlorite ; minute crystals of tourmaline in the damourite
are, on entering the chloritic mineral, also converted into pro-
chlorite, retaining their original form.

A. R. Leeds (Am. Journ. Sc. [8] VI, 25) has analyzed it and
I give his analysis, together with two others, made by Th. M.
Chatard (my paper on Corundum, . ¢.); Dr. Koenig has analyzed
two varieties of decomposed_ chlorite from specimens, which
still contain & nucleus of unaltered corundum (l. ¢.).

A variety of an olive-green granular, scaly prochlorite, which
occurs in seams of several inches in thickness in the slaty
serpentine of Rose’s quarry, opposite Lafayette in Montgomery
county, has been analyzed in the Laboratory of the University
of Pennsylvania, by Mr. S8ydney Castle, whose analysis I shall
give below. '

Fine scaly dark-green chlorite (? prochlorite) is found in
‘West Goshen, Chester county.

In many parts in the State chlorite and chloritic minerals
occur in considerable quantities but of none is it ascertained
whether they belong to prochlorite or another species.

Crystallized chlorite has been found in dark bottle-green
foliated and mammillary aggregations in hornblendic rocks
near the Falls of the Schuylkill; it occurs foliated massive,
and abundantly as chlorite schist in the soapstone quarries
near Lafayette, Montgomery county, and north and south of it
as far as these rocks extend. In the neighborhood of Texas,
Lancaster county, massive, scaly-granular chlorite (with magne-
tite) occurs abundantly.

It is found compact and crystalline at Easton.

Frequently it is associated with magnetic iron ores, in the
SBouth Mountains, for instance, at Seissholzville, Topton, Fritz’s
Island and other mines in the neighborhood of Reading.

‘With the allanite near Bethlehem a variety of a very dark
blackish-green color and crypto-crystalline, scaly structure is
found, resembling thuringite, which, in the absence of investi-
gation, I will merely mention here.
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The analyses of the finely granular, light olive-green pro-
chlorite from Unionville, gave as follows:
Leods, Chstard,

— |
80.62 20.43 20.59

Silicic acid =

Alumina = 21.78 22.08 22.18
Ferric oxide = 0.42 1.41 183
Ferrous oxide = 5.01 5.64 5.77
Magnesia = 29.69 28.46 28.54
Lithia = 0.11 not determined
Soda = 0.14 “ “
‘Water = 12.26 12.40 12.40

99.98 99.42 99.81

The analyses of the decomposed prochlorites from the same
locality, by Dr. Koenig, gave for the :
Brownish-red. Yellowish-grex:

Bilicic acid = 31.35 82.80
Alumina = 21.58 26.07
Ferric oxide = 14.17 9.80
Magnesia = 16.67 1770
Water - 14.45 18.75

98.22 100.12

The analysis of a scaly-granular, dark-green chloritic mineral
from Rose’s serpentine quarry, opposite Lafayette, Montgomery
county, has been made at my request in the Laboratory of the
University of Pennsylvania, by Mr. Sydney Castle, who found :

Silicic acid = 88.80
Alumina = 4.54
Ferric oxide = 8.97
Ferrous oxide = 8.63
Magnesia = 85.78
‘Water = 18.40

100.12

This composition shows a close resemblance to that of ser-
pentine; the oxygen ratio of
RO: RO;: 8i0,: H;0=1:0.22:1.86:0.79. It requires fuller
investigation.

116. Pattersonite (Lea).

This name was given by Isaac Lea (Proc. Ac. Nat. Sc. Phila.
April 9th, 1867) to a chloritic mineral, which occurs with lesley-
ite at Unionyille.
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It usually presents triangular plates, sometimes joined to make
masses like a tetrahedron; cleavage eminently basal; laminee
not flexible, slightly translucent; color blueish-gray; lustre
pearly, inclining to submetallic.

8. P. Sharples (Am. Journ. 8c., [2] XLVII, 820) published an
analysis of it, but as Brush proved it to be erroneous (Suppl. to
Dana’s Mineralogy, 1872, 18), I have made two new ones, but
with material, slightly contaminated by oxydation (Corundum,
1. ¢.), and found as follows:

Nearly pure, Purest.

Spec. grav. = —_— 2.810
8ilicic acid = 20.89 29.80
Alumina = 27.59
Ferric oxide = }s0.87 8.13
Ferrous oxide = 9.17 9.17
Magnesia = 17.58 17.10
Lithia = trace trace
‘Boda = 0.83 0.58
Potash = 2.4 2.38
Water = 11.60 11.51
102.80 101.30

This mineral is allied to thuringite.

117. Chloritoid (G. Rose).

This mineral, which in Siberia, Asia Minor and elsewhere,
is so frequently associated with corundum, is mentioned in
Dana’s Mineralogy as occurring at Unionville, Pa. I have not
been able to recognize it amongst the chloritic minerals, which
occur associated with corundum at this locality.

The wariety “phyllite” appears to occur in small greenish-
black scales in the siliceous lower Silurian limestone at
the Pequea Mine, Lancaster county; also at Conshohocken,
Montgomery county.

118. Margarite (Fuchs).

This very interesting mineral, generally resulting, as far as
our present information goes, from the alteration of corundum,
occurs in crystals, belonging to the orthorhombic system, also
in crystalline, foliated masses of eminent basal cleavage, coarse
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and fine scaly, pseudo-fibrous, erypto-crystalline. H — 8.5-4.5 ;
sp. gr. — 2.99-8.08. Color white, frequently with a delicate
pink hue; also grayish, greenish and brownish-white. Lustre
pearly on cleavage planes. The chemical composition is that
of a hydrous silicate of alumina and lime, the latter more or
less replaced by soda and potash. The oxygen ratio of

RO: ALO,:Si0y: H}O —=1:6:4:1.

Corundum crystals from Unionville have frequently a coat-
ing of the crypto-crystalline variety, or are even completely
altered into the same, occasionally leaving a nucleus of the
original mineral. I have analyzed this variety (Corundum, [
c.); see below (1).

A similar variety with nuclei of corundum has been found
on the north slope of Mineral Hill, Delaware county.

A massive compact or finely granular, white, somewhat ferru-
ginous, crypto-crystalline variety, accompanying granular cor-
undum at Unionville, has been analyzed by me (2).

A laminated white, very faintly pinkish variety, occurs
rarely with granular corundum and tourmaline at Unionville;
it has also been analyzed by me (8).

A scaly and somewhat laminated, granular aggregate of
white margarite, with a faint reddish hue, associated with
black tourmaline, from Unionville, has been analyzed by Dr.

Koenig (4).

A very peculiar, compact variety of a grayish-white or brown-
ish-white color, waxy lustre and erypto-crystalline structure,
also from Unionville, has been analyzed by Thos. M. Chatard
(6). It easily breaks into fragments and frequently contains
particles of unaltered corundum.

'W. J. Craw (6) (Dana’s Mineralogy, 1850, 862) and C. Harts-
horne (Zbid) (7), have also analyzed margarite from Union-
ville.

Very interesting, usually fine scaly, pearly margarite, often
with nuclei of bronze-brown corundum, occurs at, Village
Green, Aston township, Delaware county. Several samples have
been analyzed by W. J. Craw (Am. Journ. Se., [2] VIII,
379).
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UNIONVILLE MARGARITES.

R N g
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Spec. grav. = 8013 8047 — — 800 — —
Silicic acid = 82.19 80.45 80.70 81.48 81.290 20.99 82.15
Alumina = 49.62 50.86 49.33 49.01 47.24 50.57 54.28
Ferrous oxide = 0.91 042 039 052 0.85 —— trace.
Magnesia = 041 )87 076 054 0.8 0.62 0.05
Lime = 7.81 12,18 11.86 10.70 10.86 11.831 11.386
Lithia = trace trace 0.86 trace ——
Soda = 478 173 0.9 }1.84 2.66 1.62}Notd’t
Potash = 057 0.25 0.65 0.24 0.8
Water = 898 448 5.91 894 5.92 8.14 0.50(?)
Corundum = — trace «—— 200 —— @ —_— —

100.22 100.68 100.92 99.58 99.94 100.10

VILLAGE GREEN MARGARITES, BY W. J. CRAW.
Spec. grav. = 2.995 — — —
Silieic acid = 82.811 81.060 81.261 80.18
Alumina = 49.243 51.199 51.608 51.40
Magnesia = 0.298 0.288 0.499 0.72
Lime = 10.668 9.289 10.146 10.87
18,°d“m o = }2.215 2.960 1.221 77
Water : 5.270 5.270 5.270 4.52
100.000 100.020 100.000 100.46

Several undetermined silicates occur in the State, which I
have not mentioned on account of the uncertain characters of
the same ; however, I shall take an opportunity of examining
them at a future day.

’ II. Tantalates—Columbates.
119. Columbite.

Only one crystal of this rare mineral was found many
years ago in Nivin’s quarry, New Garden township, Chester
county, by Mr. Sam’l Tyson, of King of Prussia, Montgomery
county, whao has it preserved in his cabinet. It is an imperfect
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crystal, about two inches long, a little over one inch broad and
not quite half an inch thick. It has a black color.

A chemical examination proved it to be a columbate of iron
and manganese.

III. Phosphates, Arsenates, Antimonates, Vanadates and
Nitrates.

a. Anhydrous.
120. Apatite (Werner).

Crystallizes in hexagonal prisms, with basal plane, usually in
‘combination with other prismatic and pyramidal planes; also
massive. None of the fibrous, columnar, &c., varieties have
been observed in Pennsylvania.

H.=5; sp. gr.=2.92-8.25. Colorless, sea-green, blueish-
green, greenish-yellow and yellow. Its chemical composition
is fluoride of calcium and phosphate of lime:

CaF], + 8Ca0,P;0;; a portion of the fluorine usually substituted
by chlorine.

Apatite is found in blueish-green crystals in the .gneissic
rocks in Southeastern Pennsylvania.

At McKinney’s quarry, near Germantown, it occurs some-
times in highly polished hexagonal prisms of a blueish-green
color, about three and a quarter to one inch in length ; more
commonly in large rough, very friable crystals,at times two
inches in diameter, mostly implanted in massive orthoclase; it
is also found at Megargee’s paper-mill,and in the gneissic rocks
of Frankford ; in small crystals at several places in West Phila-
delphia, and at Gray’s Ferry; in a similar manner it occurs
in hexagonal prisms at Leiperville; at Beattie’s mill, Spring-
field township, Delaware county; and Unionville, Chester
county.

Very fine yellowish-green, transparent six-sided prisms and
masses of a conchoidal fracture, are found in the soil on 'Wm.
Jackson’s farm, near Penn’s Meeting House, in London Grove
township; in yellowish-green hexagonal prisms it is found in
granuler limestone, in Bernard’s quarry, West Marlborough
township, and in green hexagonal crystals, at Nivin’s quarry,
New Garden township, Chester county.
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In blueish hexagonal crystals and grains, also massive it has
been met with in Van Arsdale’s limestone quarries, near Feis-
terville, Bucks county.

In very small, white hexagonal crystals it occurs with mag-
netite, at Jones’ Mine, Berks county ;

And in straw- and honey-yellow hexagonal prisms with py-
ramid and basal planes with crystallized dolomite, in Prince’s
soapstone quarries, near Lafayette, Montgomery county.

There exists only one analysis of Pennsylvania apatite, by H.
Seybert (Jour. Ac. Nat. 8ec., Phil., I, 144), of that from Lon-
-don Grove township, but being made over fifty years ago, before
accurate methods of separation of phosphoric acid were known,
it is of no other than historic value.

Apatite does not occur in sufficiently large masses in the State
ito be used as a material for artificial fertilizers.

121. Pyromorphite, (Hausmann).

Crystallizes in hexagonal prisms with basal plane, sometimes
slightly modified by pyramids and secondary prisms. Crystals
usually small, also imperfect, cavernous or barrel-shaped. Often
in globular, reniform and botryoidal aggregations; also fibrous
:and granular. H = 8.5-4; sp. gr. — 6.5-7.1. Colors of those
found in Pennsylvania different shades of green, from light
Jyellowish-green to°deep olive-green. Lustre resinous. The
-chemical composition is chloride of lead and phosphate of
lead =— PbCl, + 8PbO,P,0;. Frequently the chloride of lead
is partly replaced by fluoride of calcium, and part of the phos-
phoric acid by arsenic acid.

It occurs in beautiful groups of various shades of green, some
-of a very deep, almost black olive-green color; also pea-green,
leek-greenand greenish-yellow, near Pheenixville, especially at the
‘Wheatley, Brookdale, Chester county and Charlestown Mines.
‘The crystals are sometimes of considerable size, some of half an
inch in diameter havebeen found ; usually hexagonal prisms, but
-occasionally modified by pyramids; often cavernous. It also oc-
curs in columnar, botryoidal, plumose and granular masses. A
very dark green variety, examined by J. L. Smith, in his

“ Minerals of the Wheatley Mine” (Am. Journ. Sc. [2] XX,
10
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248), had a sp. gr. of 6.94. No analysis has been made, but L
found the dark green color to be due to chromic oxide.

Large quantities of pyromorphite, from the Chester county
silver-lead Mines, have been smelted.

Small pale crystals and botryoidal aggregations and coatings
have also been found at the Ecton Mine, near Shannonville,
Montgomery county.

122. Mimetite (Haidinger).

The crystalline form similar to that of pyromorphite, but the
crystals more frequently modified by pyramids. It has rarely
been found at the Wheatley and Charlestown Mines, near
Phenixville. ,

The crystals are sometimes nearly colorless, usually yellow
and greenish-yellow. In hairlike hexagonal, sometimes in
barrel-shaped crystals of a greenish-yellow, or yellow flat hexa-
gonal tables upon dark green pyromorphite, also in straw-yellow
hexagonal prisms. Some of the crystals are in part pyromorph-
ite, these two species changing into one another without a
line of demarcation. 'When pure it is a combination of chlor-
ide of lead and arsenate of lead = FPbCl, 4+ 8PbO,As,0;.

A lemon-yellow variety analyzed by J. L. Smith (. ¢.) gave:

Spec. grav. = 7.83
Arsenic acid = 28.17
Chlorine ’ = 2.28
Plumbic oxide = 67.05
Lead = 6.99
Phosphoric acid = 0.14

99.74

128. Descloizite (Damour).

This exceedingly rare mineral has been found in very minute
quantity, in dark colored crystalline crusts, on quartz and
ferruginous clay, at the Wheatley Mine. When magnified
it is found to consist of minute lenticular crystals, grouped
in small botryoidal masses; their color is dark purple, almost
black ; in transmitted light, almost hyacinth-red and translucent,
streak yellow. J. L. Smith (L c.) has made an analysis of an
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impure variety, contaminated with wulfenite and other im-
purities. After their subtraction, he finds:

Vanadic acid == 83.9
Plumbio oxide = 66.1
100.0

The conclusion of Dr. Smith that the Wheatley Mine vana-
date of lead is descloizite, is corroborated by a letter to him
from Descloizeau (Am. Journ. Sec. [2] XLVIII, 187), where he
gives the results of a few measurements, showing the form to
be a rhombic table with an angle 64°-65°, correspondmg with
the prism adopted for descloizite.

b. Hydrous.
124. Vivianite (Werner.)

It crystallizes in the monoclinic system, in prismatic crystals
frequently highly modified. Cleavage eminent clinodiagonally ;
lustre vitreous, upon the cleavage plane strongly pearly.
H.=2; sp. gr. = 2.6-2.7. Rarely almost colorless, inclining to
greenish- or blueish-white ; mostly various shades of blue to
dark steel-blue, resulting from a partial oxydation. In its pure
state a hydrous ferrous phosphate = 8FeO,P;05 + 8H,0, but
mostly containing more or less ferric oxide.

Very fine, almost colorless, slender, prismatic crystals of
nearly 1% inches in length, and small modified steel-blue crystals
have rarely been found at the Gap Mine, Lancaster county.

125. Libethenite (Breithaupt).

An orthorhombic hydrous phosphate of copper, usually of a
dark olive-green color.

On the authority of Mr. Chas. M. Wheatley-(priv. com.), I
give the Perkiomen Mine near Shannonville, as a locality.

It has not been observed elsewhere.
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126. Pseudomalachite (Hausmann).

Another hydrous phosphate of copper, either of hemihedral
orthorhombic or of monoclinic forms, and usually of a dark
emerald—or verdegris-green color.

It has occurred at the Perkiomen mine, but rarely.

127. Wavellite (Babbington).

Orthorhombic, usually very minute crystals ; mostly in hemi-
spherical, globular, botryoidal and stalactitic masses, with a
radiated structure. H. ==8.25-4; sp. gr. = 2.316-2.337. White,
grayish, yellowish, greenish-white. ILustre vitreous, inclin-
ing to resinous and pearly. It consists of a hydrous phosphate
of alumina with the oxygen ratio for ALO,; PO, : H;0O
=9:10:12 Co

The most beautiful varieties of wavellite are found in Gen.
Trimble’s iron mine, near White Horse Station, on Chester
Valley Railroad in East Whiteland township, Chester county.

Here it occurs in minute, colorless, prismatic crystals, aggre-
gations of crystals and radiating tufts of acicular crystals ;
also in white, yellowish and grayish-white opaque, sometimes
botryoidal and stalactitic, radiating masses. The wavellite is
often coated with pearly gibbsite. (This locality is often, but
~ erroneously called ¢ Steamboat.”)

I have analyzed the stalactitic variety, (Am. Journ. Se. [2]
XXTII, 428) ; a less pure variety has lately been re-examined by
Hermann (Bull. Soc. Impér. Nat. Moscow, No. 4, 496).

Genth, Hermann,
Spec. gr. = 2.30
Phosphoric acid = 84.68 82.70
Alumina = 86,67 85.88
‘Water = 28.29 28.39
Limonite = 0.23 —
Ferric oxide = — 8.08
Fluorine = trace trace

99.86{ 100.00

In small hemispherical and radiating concretions of a grayish,
white color, it occurs in the roofing-slate quarries at Peach-
bottom, in York county.
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In very small globular, radiating, slightly reddish-white con-
cretions, it is occasionally met with at the limonite mines near
Chiques, Lancaster county.

128. Coeruleolactite ([Petersen).

A pale blueish, greenish-blue or sky-blue mineral, which
occurs in botryoidal incrustations upon a porous, silicious mine-
ral, sometimes associated with small tufts of wavellite, is found
at Gen. Trimble’s limonite mines in East Whiteland township,
Chester county. It is crypto-crystalline, and when magnified,
of a vitreous lustre.

The coatings are usually so thin and mixed with other sub-
stances, that it is difficult to secure good material for analysis;
that, which I had was not quite pure; enough, however, to de-
termine the species.

I Tound :
Coeruleo-lactite.

Sp. gr. = 2.698 Calculated from analysis.
Phosphoricacid =  86.81 ' 87.04
Alumina = 88.27 89.84
Cupric oxide = 4.25 . —
Insoluble = 0.54 —_—
‘Water 21.70 28.63

101.07 100.00

I give for comparison the analysis of Petersen of his coeruleo-
lactite, from the Rindsberg Mine, near Katzenellnbogen, in Nas-
sau, which it resembles more closely than any other mineral.

It is difficult to perceive in what combination the copper is
present ; that it belongs to this mineral is very probable, from
the fact that none of the other minerals found at the same
locality are colored by copper. Petersen’s coeruleo-lactite con-
tains 1.40 per cent. of oxide of copper.

129. Cacoxenite (Steinmann).

This hydrous ferric phosphate of doubtful composition, but
supposed to be an iron-wavellite ; occurs in yellow or brownish-
yellow tufts or radiating masses.

Minerals corresponding with this description and containing
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ferric oxide, phosphoric acid and water, have been found in the
limonite mines at Conshohocken, Montgomery county ; and with
globular wavellite, at Chiques, Lancaster county.

Many of the limonites in this State (if not all) contain
minute quantities of phosphoric acid. It is very probable that
it is present as an admixture of a minute quantity of cacoxe-
nite ; while the phosphoric acid, which we so frequently find in
magnetites, is present in the form of apatite.

180. Torbernite (Werner).

" This mineral is found in very small quantity in Pennsylvania;
it was, together with the following species, first observed by Mr.
Theo. D. Rand, in the gneissic rocks opposite Fairmount, and
subsequently at Deshong’s quarry, near Leiperville, Delaware
county. It occurs in minute tetragonal scales of a beautiful
emerald-green color and pearly lustre.

It is a hydrous phosphate of uranium and copper.

181. Antunite (Brooke and Miller).

Crystallizes in the orthorhombic system, but usually occurs 1n
nearly square, tabular crystals with eminent basal cleavage and
pearly lustre. H. ==2-2.5; sp. gr.— 8.05.-3.19. Color sul-
phur- to citron-yellow. It is a hydrous phosphate of uranium
and lime.

Beautiful square, pearly scales and crystalline crusts were
formerly abundant in the gneiss, opposite Fairmount; in-
ferior specimens were also obtained from Deshong’s quarry,
near Leiperville, and at S8am Crozer’s quarry, near Upland,
Delaware county, where it sometimes invests trapezohedral
garnet.

Small scales of antunite have lately been found in a conglom-
erate from the neighborhood of Mauch Chunk; I have not suc-
ceeded however in learning the exact locality.

182. Nitre.

A mixture of nitrate of potash and lime has been frequently
observed in the State, as an efflorescence or crystalline incrus-
tation of old houses, &ec.
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V. Tungstates and Molybdates.
183. Stolzite (Haidinger).

Tungstate of lead or stolzite has been observed by Mr. Chas.
M. Wheatley, at the Wheatley Mines, near Phcenixville, in
small, well-defined, tetragonal octahedra of a yellowish-gray
color. In some instances the stolzite crystals are enveloped
by those of wulfenite.

134. Wulfenite (Haidinger).

It crystallizes in tetragonal forms, in square tables, modified
by octahedra and prisms ; sometimes massive, granular. Colors
are waxy-yellow to orange-yellow, orange-red to bright hya-
cinth-red. H.— 2.75-8; sp. gr.—6.08-7.01. Lustre adaman-
tine to resinous. Its composition is molybdate of lead.

It has rarely been found in waxy-yellow, occasionally in
bright orange, tetragonal tables with pyromorphite, &c., at the
Ecton Mine, near Shannonville, Montgomery county ;

In a great variety of forms, in tetragonal plates, obtuse and
acute octahedra and cavernous crystals, of bright-yellow to deep
red colors with many intermediate shades, at the Wheatley
Mines near Pheenixville.

It has been analyzed by J. L. Smith (l. c.) who finds as follows:

Yellow variety. Red variety.

Sp. gr. = . 6.95 —_—
Molybdio acid = 88.68 87.47
Vanadio acid = — 1.28
Plumbic oxide = 60.48 60.30

99.16 29.05

In grayish, yellowish-white tetragonal plates at the Pequea
Mine, Lancaster county.
VL Sulphates, Chromates, Tellurates.
a. Anhydrous.

185. Barite.

It crystallizes in orthorhombic prisms, usually modified by
numerous domes and octahedra, and is usually found in crystals,
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also in crystalline columnar and radiating masses and granular 5
the cleavage is perfect parallel to the basal, and distinct, parallel
to the prismatic planes. IIL — 2.5-3.5; sp. gr.; — 4.834.7.
Colors white, grayish, yellowish, blueish, brownish, brown.
Lustre vitreous, inclining to resinous. Its composition is sul-
phate of baryta, BaO,80;— baryta 65.7, sulphuric acid 84.3.

Very perfect transparent, greenish, tabular ecrystals of about.
half an inch in diameter, and clusters of blueish tabular crys-
tals; also crested, fascicular and radiated crystals and ecrys-
talline masses,have been found at the Perkiomen Mine near
Shannonville, Montgomery county.

In white laminated crystalline masses it occurs at the Phenix-
ville Mines ; in a similar manner and also crystallized with cop-
per ores, three miles west of New Hope, in Bucks county.

In the neighborhood of Brighton, in Beaver county, barite
occurs in white laminated masses in nodules of argillaceous
siderite.

Fibrous barite, associated with copper ores, is found at the
Jug Hollow Mine, Montgomery county.

A fetid barite in brownish, radiating and columnar, ferrugin-
ous masses occurs at Heidelberg, Berks county ; and a granular
grayish-white barite, resembling marble, at Marble Hall, Mont~
gomery county. . -

No analysis of Pennsylvania barite has been made.

186. Celestite (Dana).

Celestiite or sulphate of strontia crystallizes in forms similar
to those of barite, but in Pennsylvania only one variety has
been observed, which is found at Bell’s Mills, in Logan’s Valley,
near Frankstown, Huntingdon county.

It occurs in thin seams of a pale grayish-blue color and par-
allel-fibrous and columnar structure.

It has been analyzed already as early as 1797, by Klaproth
(Beitraege, IT, 92), who found :

42
58

100

Strontia
Sul phuric acid
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187. Anglesite (Beudant).

This mineral crystallizes orthorhombie, frequently in highly
modified crystals, very similar to those of barite and celestite.
The crystals are sometimes tabular, also often oblong, prismatic
and acicular. It also occurs massive, but no massive varieties
have been found in Pennsylvania.

H. — 2.75-3; sp. gr. =— 6.12-6.89. It ‘consists of sulphate
of lead, PbO,SO;, Plumbic oxide = 73.6 ; Sulphuric acid = 2.64

It has been found at the lead mines of Chester county,.
especially Wheatley’s, near Pheenixville, abundantly and in
magnificent crystals of great variety; some of the crystals of
nearly half a pound in weight were perfectly colorless ; crystals
terminated at both ends of five and a half inches in length and
one and half an inches in thickness, have been obtained ; per-
fectly limpid crystals of one inch were quite common. Some-
times it is colored black by an admixture of galenite, or delicate
green by carbonate of copper, and yellow by oxide of iron.

The analysis by J. L. Smith (. ¢.) shows it to be remarkably
pure sulphate of lead. Colorless crystals of a sp. gr. — 6.35
contained : )

Plumbic oxide = 78.81 78.23
Sulphuric acid = 26.78 26.61
Bilica = 0.20 —_—

100.29 99.83

The anglesite crystals of Phenixville are sometimes altered
into cerussite.

Small but occasionally very fine crystals have been found at -
the Ecton Mine, near Shannonville, Montgomery county ; and
rarely at the Pequea Mine, Lancaster county.

188. Vauguelinite (Berzelius).

'W. J. Taylor (Proc. Ac. Nat. Sc., Phila. 1858, 175) mentions
minute crystals with acute terminations, in radiated aggrega-
tions, forming incrustations on quartz and galenite and of an
apple- and siskin-green color. They have been found at the
Pequea Mine, Lancaster county. He states that they gave
chrome and copper reactions, and that he therefore considers
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them vauquelinite ; but, as this mineral is a chromate of copper
and lead, containing over sixty per cent. of the latter metal,
and as Taylor does not speak of the principal constituent, there
is a good deal of doubt about the corroctness of his observation.

b. Hydrous Sulphates.
139. ? Mirabilite (Haidinger).

Mr. Theo. D. Rand (L c.) states that in a cutting through
decomposed mica schists, on the new line of the Philadelphia,
‘Wilmington and Baltimore Railroad, about half a mile south-
west of Gray’s Ferry, he has observed white efflorescences, consist-
ing chiefly of sulphate of soda.

Similar efflorescences he has found in the gneiss quarries near
Chester, Delaware county.

140. Gypsum.

Crystallizes in monoclinic crystals, with an eminent clino-
diagonal, and two other, less distinct cleavages; also foliated
massive, often granular massive. H. == 1.5-2; sp. gr. — 2.814-
2.828. Colorless, white, into yellow, flesh-red, gray, black, &ec.
Lustre subvitreous, on the clinodiagonal cleavage planes pearly.
Consists of hydrous sulphate of lime, CaO,80; + 2H,0 —
lime, 82.6, sulphuric acid, 46.5, water, 20.9.

Gypsum is a rare mineral in Pennsylvania. It occurs dis-
solved in some waters, especially mine waters ; in the solid form
I know it only in minute crystalline efflorescences, resulting
from the action of oxydizing pyrite upon limestone, at Van
Arsdale’s, near Feisterville, Bucks county; and in beautiful
slender crystals, sometimes two inches in length and less than
one-eighth of an inch in width, but usually much smaller, at
Cornwall. These minute, frequently needle-shaped,crystals occur
upon magnetite, or upon a decomposed clay-like mineral, often
intermixed with arborescent copper.

141. Epsonite (Beudant).

Epsom salt, the hydrous sulphate of mggnesia, like some
of the preceding minerals, occurs in Pennsylvania only in efflor-



OXYGEN OOMPOUNDS. B. 149

eacences, resulting from the action of pyrite upon magnesia
minerals, mostly upon dolomite. In this manner it is found
near Bethlehem and in the soapstone quarries near Lafayette,
Montgomery county.

M. H. Boyé (Proc. Am. Phil. Soc. IV, 247) describes it as
occurring in fibrous crystals and porous masses with bituminous
coal on the Kiskiminetas River near Salzburg, Westmoreland
county. :

142. Melanterite (Beudant).

This name has been given to copperas or hydrous ferrous
sulphate, when found as a mineral.

It occurs occasionally in stalactites at the Gap Mine, Lan-
caster county.

Formerly it was manufactured from an earth, found in limon-
ite mines near Breunigsville, Lehigh county, and containing
a large percentage of the same, resulting from the oxydation of
marcasite or pyrite.

It frequently occurs in coal mines; and some of the mine
waters near Ashland and elsewhere are 8o much contaminated
with it that they are perfectly useless for domestic or steam-
boiler purposes. '

A simple and easy remedy for the purification of such waters
would be of great importance; and I do not believe it would
be a very difficult task to find a practical one.

143. Goslarite (Haidinger).

Hydrous sulphate of zinc or white vitriol has the mineralo-
gical name goslarite. It is found as a result of the oxydation
of gincblende 1n incrustations and fine needle-shaped, white
crystals at Friedensville, Lehigh county.

It is a rare mineral.

144. Bicberite (Haidinger).

Only once I observed this rare mineral, a hydrous sul-
phate of cobalt, in minute quantity, as a flesh-colored crystalline
incrustation upon magnetite, at Cornwall, Lebanon county.
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145. Morenosite (Casares).

This hydrous sulphate of nickel is found usually mixed with
other sulphates, as a greenish-white incrustation upon the
nickel ores of the Gap Mine, Lancaster county. )

146. Calcanthite (v. Kobell).

‘When the Gap Mine was first opened, the waters from it con-
tained, according to some old records, a considerable quantity of
sulphate of copper in solution. This has now almost entirely
disappeared.

I do not know of any locality where blue vitriol has been
observed as a mineral, except the soapstone quarries near Lafay-
ette, Montgomery county, where it is occasionally met with as
an efflorescence.

147. Alunogen (Beudant).

The hydrous sulphate of alumina is found in small, silky,
fibrous incrustations in gneissic rocks, at Heft’s mill, on the
‘Wissahickon and at Hestonville, Philadelphia.

148. Halotrichite (Glocker).

Silky, fibrous, yellowish-white incrustatio nsisting of &
hydrous sulphate of alumina and ferrous Elde, are at some
localities found in abundance ; they are the result of decompos-
ing pyrite upon the aluminous minerals in gueissic rocks.

It has been found in this manner, near Phlladelphm, at Hes-
tonville, and at the Columbia Bridge.

Also in South Coventry township, Chester county.

It probably occurs at many other places.

149. Botryogen (Haidinger).

This exceedingly rare hydrous ferroso-ferric sulphate, which
was not known to occur at any locality except Fahlun inSweden,
has been observed by me in microscopic, globular, crystalline
aggregations of a deep red color, associated with covellite and
pyrite upon magnetite, at Cornwall, Lebanon county.
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A qualitative examination corroborated my mineralogical
determination.

150. Glockerite (Naumann).

It occurs in stalactitic brownish, resinous masses at the
Columbia Bridge and Hestonville, Philadelphia ; occasionally
in considerable quantities at the Gap Mine, Lancaster county,
resulting from the oxydation of the pyrrhotite.

It has been analyzed by Prof. W. Theo. Roepper, who kindly
communicated the results of his analysis. :

He found :
Ferric oxide = 57.01
Sulphuric acid = 18.97
Water = 28.83
99.81

This analysis corresponds with the formula :
2Fe,0,,80; + 9H,0.

This is three atoms more water than usually adopted for glock-
erite, which has only six, but on account of the difficulty of
obtaining it in a state of purity, this is no reason for consider-
ing it anything else. '

*  151. Brochantite (Levy).

This combination of sulphate and hydrate of copper occurs
at Cornwall, Lebanon county, where I have observed it in dark
emerald- and blackish-green acicular crystals and crusts upon
magnetite.

A qualitative analysis proved the correctness of my mineral-
ogical determination.

152. ? Langite (Maskelyne).

There are associated with brochantite very small blueish-
green crystals, containing sulphuric acid, oxide of copper and
water, which are probably langite.

-The crystals are too small and their quantity too minute for
further investigation.
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158. Uraconite (Dana).

Small quantities of so-called uranochre, & basic sulphate of
uranium, have been found with other uranium minerals, in the
vicinity of Chester, Delaware county.

VIL Carbonates.

a. Ankydrom.
- 154. Calcite (Haidinger).

Calcite occurs in Pennsylvania in many forms, both
crystallized and in granular and compact varieties, the latter
constituting the numerous beds of marble and limestone, which
abound in all the geological formations of the State. As they
will be dwelt upon more fully in the geological reports, I con-
fine myself principally to such localities, where crystallized
varieties and unusual forms have been observed.

Calcite crystallizes in the hexagonal system with a rhombo-
hedron of 105° 5’ as the fundamental form, in combinations with
about 50 additional rhombohedra, about 90 scalenohedra, ten
pyramids, &c., forming innumerable varieties of crystals. The
cleavage of calcite is very eminently parallel to the fundamental
rhombohedron, which is observable in the smallest granular
varieties, giving them a lustrous appearance. It is also found
coarse and fine fibrous and columnar, sometimes lamellar, and,
as already mentioned, granular, compact and earthy. Fre-
quently in stalactitic, tuberose, nodular and imitative forms,
H. = 25-3; sp. gr. =— 2.6-2.78. Lustre vitreous; colorless,
white, shading through gray, yellow, red, violet, brown into
black. The colorless crystallized varieties, so-called “Iceland
spar,” show strong double refraction. It consists, when pure,
of carbonate of lime — Ca0,CO,, containing: lime, 56, car-
bonic acid, 44, but often contaminated with silicic acid,
alumina, and especially with carbonates of magnesia, man-
ganese, iron, &c.; and frequently graduating into dolomite,
breunnerite, &e.

Many beautiful crystals: have been found in the State, but
their combinations have been studied but very little.
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At Bullock’s quarry near Conshohocken, Montgomery county,
very fine and perfect crystals have been observed, mostly combi-
nations of hexagonal prism, scalenohedra and rhombohedra.

Large cleavage crystals, both of the rhombohedron and hemi-
trops are found in Jacoby’s quarry near Conshohocken ; at
Hitners’ quarry at Marble Hall, we find several varieties of
calcite, the most important of all, a white granular marble, largely
in use in the City of Philadelphia, and elsewhere, for building
and ornamental purposes; besides this, scalenohedra with
rhombohedral terminations have been found, and large cleavage
crystals ; also a pink variety with curved planes.

Hexagonal prisms, also massive calcite and purple and flesh-
colored, cleavable calcite are found at Easton.

Very remarkable crystals of calcite have been found at the
‘Wheatley mines near Pheenixville. Sometimes slabs have been
found with a surface of 8 to 10 square feet, covered with
prismatic crystals an inch or two in length, and from one-quar-
ter to one inch in thickness. These crystals are occasionally 8
'or 10 inches in length, only a quarter of an inch in diameter,
preserving their hexagonal shape throughout their entire
length.

This mine furnishes also very remarkable aggregations of
crystals, arranged around an axis, so as to form a double spiral ;
others containing scalenohedral crystals with a small cubic
crystal of fluorite on the summit of each, inclosed in erystals,
which are combinations of hexagonal prismsand rhombohedra;
others again with pyrite symmetrically arranged in the rhom-
bohedral planes of the summit. (J. L. 8mith, I ¢.)

At the tunnel on the Reading Railroad, at Pheenixville, good
crystals of calcite have been found associated with pyrite; they
are obtuse rhombohedra with a hexagonal prism.

Scalenohedral crystals are found at the Poorhouse qua.rry, and
obtuse rhombohedra and fibrous calcite in the limestones at
Downingtown, and good cleavage masses in the limestone quar-
ries of Birmingham and London Grove townships, and, inclos-
ing byssolite, in the iron mines near Knauertown, Chester
county. .

Fine specimens of calcite have been found in Monroe county
and Iceland spar in York county.
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It has been found in very obtuse rhombohedral crystals upon
chromite at Wood’s Mine, and at Reynold’s Mine, Lancaster
county.

Calcite has also been met with at Frankford, the Columbia
Bridge and Flat Rock Tunnel, near Philadelphia.

At Fritz’s Island, near Reading, it is met with in crystals
and granular; it is also found at Jones’ Mine in Berks county.
Also in globular concretions and incrustations colored pink by
cobalt upon magnetite at Cornwall, Lebanon county.

It would be tedious to mention all the localities, where calcite
has occurred in limestone beds throughout the State, in cleavage
masses or crystalline forms.

Stalactitic calcite in various shapes is found in the limonite
mines of West Whiteland township, Chester county, and in
hollow quills at Catasauqua, Lehigh county.

Most interesting are the stalactites of the Crystal Cave near
Kutztown, in Berks county, which are partly calcite, but also
frequently aragonite, often on the same piece, some of the stalac-
tites being terminated with rhombohedra, and studded at the
same time with crystals of aragonite.

The very soft, white, earthy calcite, usually known as rock-
milk or agaric mineral, is frequently met with in the lower
Silurian limestones near Easton, and elsewhere.

A most beautiful, and when polished, jet black marble occurs
in the Mosquito Valley, Armstrong township, Lycoming county.

155. Dolomite (Kirwan).

It crystallizes like calcite in rhombohedral crystals, but with
angles of 106° 15. The crystals are sometimes modified by
hexagonal prisms and rhombohedra, frequently with curved
faces, also scalenohedra, usually hemihedral. The cleavage is
perfect parallel to the fundamental rhombohedron. It is
also found in coarse and fine granular masses. H.— 8.5-4;
8p. gr. == 2.8-2.9. Color white, also reddish and grayish-white,
gray, brown, black. Lustre vitreous, inclining to pearly. The
composition of the typical dolomite is Ca0,C0, + MgO,CO,,
containing 54.85 per cent. of carbonate of lime and 45.65 per
cent. of carbonate of magnesia; but there are innumerable
gradations in both directions, into calcite on the one side, and
magnesite on the other.
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Very large beds of dolomite or magnesian limestones are
found in the State; they form, for the most part, the lower
strata of the Silurian limestones.

I will not repeat the many analyses, already published in H. -
D. Roger’s Report, and will only for comparison give a few
analyses, which I have made and published in my * Investiga-
tion of iron ores and limestones from Messrs. Lyon, Shorb &
Co.’s iron ore banks, on Spruce Creek, Halfmoon Run and
‘Warrior’s Mark Run, in Centre, Blair and Huntingdon counties,
Pa.” (Proc. Am. Phil. 8oc., XIV, 84-96), to which I add the
analysis of a limestone from one mile north of Alburtis, on the
road to Fogelsville, Lehigh county, which Mr. H. Pember-
ton, Jr., made at my request ; and a few determinations of the
amount of carbonate of magnesia in limestones, analyzed by
Prof. W. Th. Roepper, the results of which he kindly com-
municated to me:
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Carbonate of lime = b59.44 51.83 72.67 51.25 4578 48.29
“ magnesia = 85.19 42.53 8.98 42.30 8551 8174
¢ manganese = 0.19 0.24 0.18 0.08 trace —
¢ iron = 080 0.50 1.81 0.45 118 0.61
Quartz and Silicicacid = 8.84 483 18.05 5.08 1588 12.13
Alumina = 0.54 042 8.81 0.82 1.7  1.18
‘Water = — 017 e=— @ —_— — —
100.00 100.00 100.00 100.00 100.00 99.95
Roepper’s analyses gave:

Fossiliferous limestone from Solomon’s
Gap, about four miles from Wilkes-

barre, 1.51 per cent. carbonate of magnesia
Slaty variety from same locality, 4.19 ¢« ¢ «
Limestone from North White Hall, 8.60 « ¢ ¢
Black suberystalline from Mori’s quar-

ry, Saucon Valley, 414« ¢ ¢

South White Hall limestone (16 per
oent, insoluble), 20.52 ¢ ¢ [
11
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Limestone from Hellertown (11.82 per :
cent. insoluble), 86.46 per cent. carbonate of magnesia.

Blueish-gray crystalline, same locality

2.81 per cent. insoluble), 86.58 ¢ “ ¢
Grayish-black crystalline, from Saucon

Valley, 89.99 ¢ ¢ ¢

Crystallized dolomite is frequently met with in fractures or
fissures in the dolomitic limestone; for instance, at Easton;
New Britain, Bucks county ; Avondale and Poorhouse quar-
ries, and a fetid variety at Caleb Cope’s quarries, East Bradford
township, Chester county.

The so-called pearlspar, in very fine slightly curved rhombo-
hedral crystals, has been found at the Phenixville tunnel.

Small but brilliant crystals, which are combinations of hexa-
gonal prisms with a rhombohedron, with curved faces, and good
cleavable masses of a grayish-white color, occur with talc at the
soapstone quarries at Lafayette, Montgomery county.

Cleavable masses, usually mixed with the fibrous serpentine
variety “baltimorite,” are found at Wood’s Mine, Lancaster
county.

At the same locality are found peculiar grayish-white .in-
crustations, frequently colored green by a small admixture of
zaratite, which are usually called “ pennite.” I have analyzed
a carefully selected sample of these grayish-white incrustations,
the individual particles of which, when examined under a
strong lens,appeared to be hexagonal prisms,terminated with an
obtuse rhombehedron, and found the composition to be:

Carbonate of lime = 52.64
Carbonate of magnesia = 46.83
99.47

which is the composition of a true dolomite.

156. Ankerite (Haidinger).

A dolomite, in which a large, but variable portion of the
magnesia is replaced by ferrous and sometimes by manganous
oxide, has beencalled ankerite. Itsforms aresimilartodolomite;
usually in crystalline masses of a coarse and fine granular
structure ; also compact. Color white, yellowish-white, gray,
frequently, by oxydation, changing to brown.
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It is probable that many varieties of the so-called brownspar
or breunnerite belong to this species, a question which cannot
be decided in the absence of analyses.

It occurs at the Pheenixville Mines in curved rhombohedral
crystals, but usually in yellowish-white, crystalline, granular
masses.

It has, at my request, been analyzed in the Laboratory of the
University of Pennsylvania, by Dr. W. P. Headden, who
found :

Carbonate of lime = 50.72
¢ ¢ magnesia = 21.98

¢ ¢ jron = 27.29
Insoluble = 0.22
100.21

157. Magnesite (Karsten).

Crystallizes in rhompohedral crystals ; also, massive, fibrous,
granular to compact. Cleavage very perfect, parallel to a rhom-
bohedron with an angle of 107° 29’. H. — 8.5-4.5; sp. gr.
= 2.8-8.2. Colorless, white, grayish and yellowish-white,

. brown. Its composition is carbonate of magnesia — MgO0,CO,,
containing, when pure, 47.6 per cent. of magnesia and 52.4
per cent. of carbonic acid.

Besides the pure variety, there is one, more abundant than
the first, which has from #s to i of the magnesia replaced by
ferrous oxide. This ferriferous variety is usually called breun-
nerite (Haidinger) or brownspar.

Cleavage masses of magnesite, containing but a small per-
centage of ferrous oxide, occur rarely at Wood’s Mine, and the
adjoining Carter’s Mine, in Lancaster county. '

Radiating crystals of magnesite are found at R. Taylor’s mill, -
and one mile north of West Chester, in West Goshen township ;
in Brinton’s quarry, three miles south of West Chester, in
‘Westtown township, occurs a small seam of yellowish-white
earthy material in serpentine, which Mr. W. W. Jefferis con-
siders to be magnesite; it is also found at Strode’s mill, East
Bradford township, Chester county.

Massive, compact, white magnesite is found in Lancaster
county at Low’s Chrome Mine; also near Scott’s Pit, and
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abundantly at the magnesia quarries, on Goat Hill, or, as it is
sometimes called, Mount Ararat,in West Nottingham town-
ship, Chester county.

A specimen which has been analyzed at my request, in the
Laboratory of the University of Pennsylvania, by Mr. John H.
Campbell, contained :

Silicic acid = 8.50
Carbonic acid =’ 47.97
Alumina = 0.45
Ferrous oxide = trace
Magnesia = 45.96
Lime == 0.40
‘Water = 2.46

100.56

This analysis shows the presence of 91.58 per cent. of pure
carbonate of magnesia, and an admixture of 8.42 per cent. of
impurities, mostly serpentine.

It has also been found in Radnor township, Delaware county,
and in Spang’s old iron mine, Spangsville, Earl township, Berks
county.

The ferriferous variety, breunnerite, occurs in fine rhombohe-
dral crystals in-the chlorite slates of the soapstone quarries, and
in small crystals and crystalline masses, in the Perkiomen Mines,
Montgomery county.

It has also been observed at Easton.

The white, compact magnesite was formerly mined to a con-
siderable extent at the magnesia quarries.

It occurs in the serpentine, in irregular veins, from a few
inches sometimes to ten feet, of which, however, only about
two and a half feet were pure.

From the information, which I obtained from Mr. W.
‘Wallace Wiley, an old resident of the neighborhood, who had
been employed at the mines, since they were first opened in
1835, I learn that between 1835 and 1840, about one hundred
and fifty tons per annum were shipped to Messrs. Handy and
John. Ellicott, of Baltimore; between 1840 and 1850, on an
average also about one hundred and fifty tons a year, to Messrs.
Samuel and Philip Ellicott. The mines were then dormant for
four years, when they were re-opened in 1854, and worked
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until 1871, by Messrs. Powers and Weightman, of this city,
producing annually an average of five hundred tons of car-
bonate of magnesia. They are not in operation at present.

This quantity of carbonate of magnesia was used in the
manufacture of epsom salt, one ton yielding two and three-
quarter tons of epsom salt.

The discontinuation of the mining operations at the mag-
nesia quarries was caused by the discovery of large masses of
kieserite (a sulphate of magnesia with one atom of water) in
the rocksalt mines of Stassfurt in Prussia, which on boiling
takes up a large quantity of water and is converted into epsom
salt.

1568. Siderite (Haidinger).

Crystallizes in rhombohedral crystals with an angle of 107°.
Besides  the fundamental, a few other rhombohedra occur,
together with sealenohedra, hexagonal prisms and the basal
plane. The crystals have often curved faces. The cleavage
parallel to the fundamental rhombohedron is perfect; it is also
found in botryoidal, fibrous forms or in cleavable masses ; coarse
and fine granular, compact. H.— 8.83-4.5; sp. gr.=—8.7-3.9.
Color yellowish-white, yellowish-gray, ash-gray, brown. ‘

It consists, when pure, of carbonate of iron — FeO,CO,, con-
taining 62.1 per cent. of ferrous oxide and 37.9 per cent. of car-
bonic acid.

Frequently it is contaminated with a considerable quantity
of clay, forming nodular masses of the so-called argillaceous or
clay iron ore; or with carbonaceous matter as the so-called
blackband iron ore.

The immediate connection which has been observed at
several localities in Pennsylvania and lately in Delaware, be-
tween the siderite and limonite, leaves very little doubt that
many of the limonite beds in various formations are the result
of the decomposition of the siderite, involving the loss of its
carbonic acid, the oxydation of the ferrous into ferric ox1de
and the hydmtlon of the latter.

This alteration occurs in limonite beds of the Lower Silurian
limestone at Ironton, in Lehigh county,and near Hellertown,
Northampton county, and on V. Hartman’s farm, near Reading,
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in Berks county, where the siderite is found in the lower part
of the beds.

It has usually a pale-brownish, grayish-white color and a
granular structure, and the cavities sometimes contain small
crystals. A specimen from Wurst’s Mine, at Hellertown, has
been analyzed by Prof. W. Th. Roepper (priv. com.) (see below).

Although not within the State, I will on account of its in-
terest, mention here the discovery of a similar granular, grayish-
white siderite in the lower parts of the large limonite deposit
at Newark, Delaware. '

Of very great importance are the occurrences of siderite in
the lower part of limonite beds, found in Woodcock Valley,
west of Broadtop and in Aughwick and Juniata Valleys,
between Orbisonia and Lewisburg, in Mifflin county.

A specimen from the Ross ore opening at McVeytown Gap,
Mifflin county, has, at my request, been analyzed in the Labora-
tory of the University of Pennsylvania, by Mr. Pedro G. S8alom
(see below).

Small rhombohedral crystals and combinations of aflat rhom-
bohedron with a hexagonal prism, and crystalline incrustations
of siderite are found at the Gap Mine, Lancaster county.

Small brown rhombohedral crystals and globular aggregations
with kaolinite upon quartz, near Pottsville, Schuylkill county.

Lenticular grayish-brown crystals are found in the cavities of
kidney-shaped and globular argillaceous iron ore from the car-
boniferous shales of Scranton, Luzerne county.

Granular grayish and brownish-white siderite is occasionally
met with in Deshong’s gneiss quarries, near Leiperville, Dela-
ware county. _

+ The argillaceous or clay iron ores are of great importance in
Pennsylvania.

As their geological position and value, as ores, will be more
fully investigated and discussed by other gentlemen connected
with the survey, I will merely give the limits of their occur-
rence and add a single analysis, which I made of a compact gray
variety from Gillhausen’s Vein, Indian Camp, Jefferson county.

The so-called Ralston ore bed is found throughout the whole
extent of the coal measures, underneath the conglomerate.

In the lower coal measures clay iron ores, more or less altered
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into limonite, occur in Venango, Armstrong, Butler, Jefferson,
Lawrence, Beaver and Cambria counties ; they are also found
under and over the Pittsburg coal bed, in " Westmoreland and
Fayette counties. ‘
The following are the results of the analyses:
1. Wurst's Mine, 2. McVeytown 8. Gillhausen’s Mine,

Hellertown. Gap. Indian Camp.
RORPPER. Sarox. 'GENTH.
Carbonate of iron = 90.51 82.03 718.834
¢ = 0.78 1.41 0.54
¢ cobalt = e— 0.27 —_—
¢ magnesia = 120 0.71 7.89
¢ lime ‘ = — 4.89 6.07
Alumina = — 7.02 0.88
Silicic acid, &e. = 8.00 5.06 6.93
Organic matter = — 0.40 0.85
100.49 101.81 100.00

159. Rhodochrosite (Hausmann).

A calciferous variety of carbonate of manganese or rhodo-
chrosite, is occasionally met with at Cornwall, Lebanon county,
where it occurs in globular concretions in cobaltiferous wad.

160. Smithsonite (Beudant).

It crystallizes in small rhombohedral crystals with perfect
cleavage parallel to the planes of a fundamental rhombohedron
of 107° 40’. Several other rhombohedra have been observed
together with one scalenohedron, a hexagonal prism, and the
basal plane; also in reniform, botryoidal, stalactitic masses, and
in crystalline incrustations ; granular. H=5; sp. gr.=4-4.45.
‘White, grayish and brownish-white ; lustre vitreous, inclining
to pearly. When pure, consists of carbonate of zinc = Zn0,CO,,
containing 64.8 per cent. zincoxide and 85.2 per cent. carbonic
acid.

It is found in small, but brilliant, white or grayish-white
scalenohedra and in granular and globular masses at Friedens-
ville, Lehigh county.

In granular masses, sometimes showing separation in lamine,
in Binking Valley, Blair county.

Granular brownish-gray and in pseudomorphs after dolomite,
at the Lancaster Zinc Mine.
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Carbonate of zinc or smithsonite is a very valuable zinc ore.
161. Aragonite (Werner).

It crystallizes in orthorhombic prisms, usually modified by
domes and octahedra; frequently in twins; also columnar,
with straight or divergent fibres, incrusting, stalactitic, globu- -
lar, reniform or coralloidal. It has no perfect cleavages.

H. — 8.5-4; sp. gr. = 2.927-2.947. White, yellowish, gray-
ish, & Lustre vitreous, sometimes inclining to resinous; the
fibrous varieties sometimes silky. It is like calcite composed of
carbonate of lime, Ca0,CO, contammg lime 56 per cent. a.nd
carbonic acid 44 per cent.

Most beautiful groups of radiated crystals have been found
at Wood’s Mine, Lancaster county.

In acicular crystallizations and botryoidal and fibrous coat-
ings, it is found at Jones’ and sparingly at Fritz’s Island Mines,
Berks county.

In the same county it is found at Kutztown, in the Crystal
Cave,abundantly in small crystals, forming crystalline radiating
masses ; also in fine fibrous stalactites radiating from a centre;
.some of the stalactites being in part composed of calcite and in
part of aragonite.

In Chester county the fibrous and stalactitic aragonite occurs
in the iron mines near Knauertown ; groups of crystals, the
latter from one to one and a half inches long, have been
observed at the Wheatley Mines.

In columnar, fibrous, sometimes radiating sears, it occurs in
the serpentine at R. Taylor’s Mill, West Gooshen township; in
fibrous and radiating seams of about one-half an inch thick at
Brinton’s quarry, in Westtown township; it is also found in

"Nivin’s quarry, New Garden township; in London Grove and
Kennett townships, Chester county.

In silky, fibrous, crystalline seams and crusts it is found on
the Ohio River, at Pittsburg.

A highly interesting zinciferous variety of aragonite, in crys-
tals of three-fourths to one inch in length, forming radiating
groups of a white and yellowish-white color, has been observed
3t the Friedensville Zinc Mines, by Prof. 'W. Theo. Roepper,
who kindly furnished me with his ana.lysis..

.
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It contains:
Carbonate of lime = 94.20
“ zino = 4.78
Insoluble = 0.58
99.46

Most of the aragonite from Friedensville contains carbonate
of zine.

162. Cerussite (Haidinger).

It crystallizes in orthorhombic crystals, often highly modi-
fied ; frequently in twins, also granular massive and compact.
H. = 8.85; sp. gr. = 6.47-6.48. Colorless, yellow, grayish-
white, brownish, grayish-black. Lustre adamantine, inclin-
ing to vitreous and resinous. Consists of carbonate of lead
= PbO,CO, containing plumbic oxide 83.5, carbonic acid 16.5.

In large and beautiful colorless, white and wine-yellow
crystals at the Pheenixville lead mines, espeexally the Chester
county and Wheatley’s ; ochre-yellow massive. A black vhrlety
has also been observed.

Very interesting are the pseudomorphs after anglesite, which
form mere shells, generally a thin coating of limonite represent-
ing the original form, the cavity studded with crystals of
cerussite. :

Cerussite in minute crystals occurs as a coating upon galenite
at the Pequea Mine and the Lancaster Zinc Mines, Lancaster
county.

It occurs massive with smithsonite in Sinking Valley, Blair

county ; and in black and white crystals and crystalline masses
" at the Ecton Mine, near Shannonville, Montgomery county.

J. L. Smith (/. ¢.) published the analysis of & colorless crystal
from the Wheatley Mine near Pheenixville.

It had a spec. gr. of 6.60, and contained :

Lead oxide = 88.76
Carbonic acid = 16.88
100.14

The upper levels of the Chester county Silver-lead Mines and
the Ecton Mine, Montgomery county, have furnished consider-
able quantities of this valuable lead ore.
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b. Hydrous Carbonates.
163. Hydromagnesite (v. Kobell).

Crystallizes in small acicular and bladed crystals or tufts, also
amorphous, as chalky or earthy crusts. H.—=38.5;sp. gr—2.18.
Color white ; lustre vitreous, inclining to silky or pearly.

It is a very rare mineral, found at Low’s Mine and Wood’s
Mine, Lancaster county, in radiated crystallizations or in globu-
lar, radiating masses or small crystals, implanted in brucite.

The mixture of hydromagnesite and brucite was formerly
considered a distinct species and was called ¢ lancasterite.”

It has been analyzed by Smith and Brush (Am. Journ. Sc.
{2] XV, 214), who found :

Low's Mine. Wood's Mine,

Carbonic acid = 86.74 86.69
Magnesia = 42.30 43.20

. Water = 20.10 19.48
Iron and Manganese trace _ trace

99.14 99.32

164. ? Hydrodolomite (Rammelsberg).

I have not been able to satisfy myself of the existence of
this species at Wood’s Mine, Lancaster county ; some of the
specimens, which are usually called pennite, are certainly dolo-
mite, as I have shown by the analysis given above; it will
require further investigations to ascertain whether Hermann’s
view is correct.

The analysis which he gives of his “ pennite” from Texas
(Journ. Prakt. Chem. XLVI, 88) is as follows:

Lime = 20.10
Magnesia = 27.02
Ferrous oxide = 0.70
Nicolous oxide = 1.25
Manganous oxide = 0.40
Alumina = 0.15
Carbonic acid = 44.54
Water = 5.84

100.00
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165. Lanthanite (Haidinger).

A single specimen of one of the rarest minerals, well crystal-
lized carbonate of lanthana, was found about twenty-two years
ago near Bethlehem. The exact locality is not known ; it has
been asserted that it came from the limestonesat the zinc mines,
but it is moreprobable that it came from the neighborhood of the
allanite locality,and is the result of the decomposition of allan-
ite.

Under “allanite” it has been stated that this is always coated
with a crust of altered mineral; it is probable, therefore, that
the lanthana from it separated and crystallized in the form of
a hydrous carbonate.

.The original specimen was hardly of the size of a man’s fist,
and consisted of an aggregate of small orthorhombic erystals
in thin four-sided plates or minute tables, with beveled edges
and a micaceous cleavage; it shows pearly lustre, and a deli-
cate pinkish, grayish-white color. H. = 2.5-3 ; sp. gr. = 2.605-
2.666.

It was first described and its forms figured by W. P. Blake
(Am. Journ. Sec. [2] XVI, 228), who gave several analyses,
closely agreeing with the later analyses by J. L. Smith (Am.
Journ. 8e. [2] XVT, 230, and XVIII, 878), and by myself (Am.
Journ. 8ec. [2] XXTII, 425):

Smith. Genth.

r———A
' Lanthana (and Didymia) = 54.90 55.08 54.95
Carbonic acid = 22.58 21.95 21.08
‘Water = 24.09 24.21 [28.97]

101.57 101.19 100.00

166. Zaratite (Casares).

This beautiful mineral, from Wood’s Mine, near Texas, Lan-
caster county, was first noticed by B. Silliman, Jr. (Am. Journ.
Sec. [2] I1I, 407), who considered it, before a complete analysis
was made, a hydrate of nickel. He subsequently found that it
was & hydrous carbonate and called it “emerald-nmickel ” (Am.
Journ. Sc. [2] VI, 248). It was subsequently analyzed by
Smith and Brush (Am. Journ. 8c. [2] X VI, 52).

Amorphous ; often small stalactitic and minute mammillary,
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massive, compact. H. = 8-8.25; sp. gr. = 2.57-2.693 ; emerald-
green ; lustre vitreous. Fracture subconchoidal; brittle.
The analysis gave :

‘ Stlliman. Smith and Brush.,
Nickel oxide = 58.81 56.82
Magnesia = —_— 1.68
Carbonic acid = 11.69 ' 11.63
‘Water = 20.50 29.87

100.00 . 100.00

agreeing with the formyla NiO,CO, + 2 NiO,H,0 + 4 H,O.

It has also been found in small quantities at the Red Pit
and Low’s Mine, Lancaster county,and Moro Phillip’s Chrome
Mine, West Nottingham, Chester county.

167. Hydrozincite (Kenngott). .

Massive, earthy, compact. In mammillated, stalactitic incrus-
tations, sometimes concentric; also earthy or chalk-like.

H.=2-25; sp. gr. = 8.58-8.8. Tt is a combination of car-
bonate and hydrate of zinc= Zn0,CO, + 2 ZnO,H,0.

Fine specimens have been found at Friedensville, Lehigh
county,consisting of mammillated incrustations or poreelain-like
and earthy masses.

It has rarely been met with in white incrustations upon
smithsonite at the Lancaster Zinc Mines, Lancaster county.

168. Aurichalcite (Bottger).

It is a carbonate and hydrate of zinc and copper.

Sparingly found at the Lancaster Zinc Mine in fine pale
blueish-green scales or incrustations upon dolomite or smith-
sonite.

169. Malachite ( Wallerius).

Crystallizes rarely in distinct monoclinic forms, usually mas-
sive and in tuberose, botryoidal and stalactitic incrustations
with divergent structure ; often in delicate tufts of fibrous crys-
tals or compact fibrous masses, banded in color, also granular and
earthy.

H. == 8.54; sp. gr: =8.7-4. Color, bright emerald to grass-
green, with adamantine lustre, inclining to silky for the fibrous
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varieties, also dull and earthy. It is a combination of car-
bonate of copper with hydrate of copper==Cu0,CO,+CuO,H,0,
containing copper oxide 71.9, carbonic acid 19.9, water 8.2.

Beautiful, very fine fibrous and botryoidal masses have been
found at Jones’ Mine, near Morgantown, Berks county; some
of the specimens are similar to the celebrated Siberian mala-
chite and admit of a high polish.

Fibrous malachite occurs also at Fritz’s Mine, near Reading ;
very good fibrous and compact varieties at Cornwall, Lebanon
county.

Similar varieties are found at the mines near Knauertown, in
‘Warwick township, Chester county; Nicholson’s Gap, and at
the silver-lead mines, and the copper mines near Phenixville.

It has been found in good specimens at Perkiomen Mine,
near Shannonville; it also occurs occasionally at Easton and three
miles west of New Hope and in New Britain, Bucks county.

In small quantity it is occasionally met with at Frankford, at
McKinney’s quarry and on corundum at Unionville.

Associated with chalcocite it stains the rocks at many places
along the SBouth Mountains and in the copper horizon of the
Catskill group in Northern Pennsylvania; and frequently the
copper-bearing epidotic rocks of Adams county.

A fibrous malachite of Phenixville, of 4.06 sp. gr., has been
analyzed by J. L. Smith (. ¢.):

Cupric oxide = 7146
Carbonic acid = 19.09
Water = 9.03
Ferric oxide = 0.13

99.69

170. Azurite (Beudant.)

Crystallizes in monoclinic crystals, frequently highly modi-
fied, also massive with columnar and radiating structure,
granular, earthy. H.=8.5-4.25; sp. gr. =4.5-3.8. Various
shades of azure blue. Lustre, vitreous. Consists of two atoms
of carbonate of copper, with one atom of hydrate of copper
= 2Cu0,CO0, + CuO,H,0, containing 69.2 per cent. copper oxide,
25.6 carbonic acid and 5.2 water.
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It occurs in very fine crystals, sometimes over a quarter of an
inch in size and groups of crystals or crystalline crusts, usually
of dark, but also of pale azure-blue color, at Cornwall, Lebanon
county. ' '

Sparingly in small crystals, at Fritz’s Island, near Reading..

Good crystals occur with wulfenite in and on chalcopyrite at
the Perkiomen Mine, near Shannonville, Montgomery county.

Very good, deep azure-blue crystals of & quarter to a half
inch across, are found on chalcopyrite, at the Wheatley and
other mines near Pheenixville.

The latter have been analyzed by J: L. Smith (l. ¢.), who
found the sp. gr. =— 8.88, and the composition:

Cupric oxide = 69.41
Carbonic acid = 24.98
‘Water = 5.84

100.23

171. Bismutite (Brez'thadpt).

Very small quantities of this hydrous carbonate of bismuth
have been found by Mr. Th. D. Rand, in the gneissic rocks of’
the vicinity of Chester, Delaware county.



APPENDIX.

CHAPTER VI
HyprocARBON COMPOUNDS.
Minerals of Organic Origin.,

In Organic Chemistry we find a large class of compounds,
consisting of simply the two elements, carbon and hydrogen,
and known under this name of Hydrocarbons. They are very
important as constituting the starting-points, from which in-
numerable other ‘classes, such as the Alcohols, the Phenols,
and the Organic ‘Acids proceed.

These Hydrocarbons, we find, can be arranged in a number of
series, each member of which will be found in its composition
to answer some simple general formula and to differ from the
preceding member of its series by the constant increment CH,.
These are known by Chemists as komologous series. Chemical
theory allows of an indefinite number of such series of Hydro-
carbons. Practically we know of some ten series of this kind,
several of them quite numerous.

The Pennsylvania Petroleum is proved to be a mixture of such
Hydrocarbons, containing members of several of these series.
By long-continued fractional distillation,they can be isolated
in a state of purity,and their identity with the compounds
formed in the Laboratory proven. Indeed many members in
some of these series were first obtained from the Petroleum,
and have not as yet been produced artificially.

The origin of Petroleum is unknown. By some it has been
attributed to the decomposition of vegetable substances alone.
This view was held by Bischof (Chem. Geol. I, 789, 18683).

Reichenbach even goes so far as to consider the Petroleum as
the turpentine of the pines of the corresponding geological

e g P e 169y
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period. It is, however, now generally admitted that it has
come from animal as well as vegetable remains, as urged by
Dufrénoy, Newberry and others.

The similarity of the Petroleum to the Oils obtained by
the destructive distillation of Cannel Coals and Bituminous
Shales is most striking. There are important differences how-
ever, and certain industries based upon ingredients of the latter
do not appear likely to connect themselves with the former.

Petroleum as an obvious mixture and a very varying one, too,
cannot be assigned a place as a mineral species. As Dana
properly points out (Mineralogy, 1868, 722), such mixtures par-
take more of the nature of rocks than minerals.

However we can enumerate the different distinct Hydrocar-
bons that have been definitely ascertained as occurring in it,and
refer them to the proper series of homologous compounds.

A. Marsh-gas Series (Paraffines).

General formula—C H g, 44

172. Methyl Hydrid (Marsh-gas), CH,.

Is a colorless, odorless and inflammable gas of 0.559, sp. gr.
Is not condensable. With air forms the well-known ¢ fire-
- damp” of coal mines.

‘Was found by Fouqué (Compt. rend. LXVIIL, 1045) to be
present in the gaseous exhalations from petroleum wells at
Petrolia (and Fredonia, N. Y.).

173. Ethyl Hydrid (Aethan), C;H,

Is a colorless, almost odorless, gas. Inflammable, with
slightly luminous flame.

‘Was found also by Fouqué (loc. cit.) in the same exhalations
at Petrolia (and Fredonia).

Exists, moreover, dissolved in the crude petroleum, from
which it was collected and analyzed volumetrically by Rona.lds
(Jour. Chem. Soec. [2] vol. 8, 54).
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174. Propyl Hydrid (Propan), CsHg

Is & colorless gas, which is liquid under —17° C.

‘Was found by Fouqué (loc. cit.) in the gaseous exhalations
from petroleum wells at Pioneer Run.

‘Was collected from crude petroleum and analyzed volumetri-
cally by Ronalds (loc. cit).

Lefebvre (Compt. rend. LXVII, 1358), by condensing the
vapors with freezing mixtures, obtained from crude petroleum
a compound, which he calculated to have & boiling point of —
25° to —80° C, and which he supposes was CsHj.

175. Butyl Hydrid (Butan), CJH,,

There exist two compounds, both of which possess this
formula, although their molecular structure is obviously differ-
ent. They are what Organic Chemistry calls Isomeric com-
pounds. Both appear to exist in the petroleum.

a. Normal Butan.

This is a colorless gas condensing at 1° C.

It has been isolated in a pure state by Warren (Am. Jour.
8ec. [2] XL, 226) who determines its boiling point as 0° C.

Lefebvre (loc. cit.), in the manner already stated, obtained evi-
dence of a compound of this composition, to which he assigns
a boiling point of 0°, although he did not isolate it.

b. Pseudo-butan.

Is a colorless gas, condensing to a liquid at 17° C. This
does not appear to have been obtained as yet in a pure state.

‘Warren (loc. cit.) finds an isomeric body of this composition
boiling at 8° to 9°. There are, however, only the two isomers
possible, so this must have been a mixture of the two butans.

Pelouze and Cahours (Comp. rend. LVI, 5035) speak of a
portion of the petroleum as boiling at 0°, although they did
not analyze it.

Schorlemmer (Ann. der Ch. und Ph. CXXVTI, 818) speaks of
the lightest portions of the petroleum as boiling at 20° to 80°,
and Ilnéobably containing C/H,,
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Ronalds (loc. cit.) found a portion having the composition
CH,, to have the boiling point 4° to 6°,and determined its
sp. gr. at 0° as 0.600. This was probably a mixture like War-
ren’s second compound.

Fouqué (loc. cit) found in the gas exhaled at Pioneer Run
evidence of C/H,,

17€. Amyl Hydrid (Pentan), CsHy.

There are three isomeric bodies of this composition. Two of
them appear to be contained in the Pennsylvania petroleum.

a. Normal Pentan.

Is a colorless, very mobile liquid boiling at 87°-39° C. This
has been obtained in a pure state, by Warren (loc. cit), and
Schorlemmer (Ann. der Ch. und Ph., CLXI, 268).

b. Dimethyl-propan.

Is a colorless liquid, boiling at 80° C., which does not solidify
at —21° C. Its sp. gr. is 0.626 at 17° C.

This has been obtained in a pure state, by Pelouze and
Cahours (loc. cit.), by Warren (loc. cit.), who makes its boiling
point 80°.2 C., by Schorlemmer (Ann. Ch. und Ph., CXXXVTI,
268). This last chemist had previously determined the boiling
point of Pentan as 85° C., but acknowledges in his last article.
that he had worked with a mixture.

177. Hezyl Hydrid (Hezan), CeHy,

Of the four known bodies of this compésition, two appear to
be contained in the Pennsylvania Petroleum.

a. Normal Hezan.

Is a mobile liquid, with a boiling point of 69°.5 C., and sp.
gr. at 17° C. of 0.668.

This has been obtained in a state of purity, by Pelouze and
Cahours (Joc. cit.), by Warren (loc. cit.), and by Schorlemmer
(loc. cit.).
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It was also prepared, though not investigated by Caventou
(Compt. rend. LIX, 449).

"b. Aethyl-isobutyl.

Has a boiling point of 62° C., and sp. gr. at 0° of .7011. This
has been obtained in a state of purity, by Warren (loc. cit.), who
fixes its boiling point at 61°.3 C.

178. Heptyl Hydrid (Heptan), C,H,.

Of the four known modifications, two are certainly con-
tained in the Pennsylvania Petroleum, while Schorlemmer
considers (Chem. News, Vol. 30, No. 787), that there may be a
third.

a. Normal Heptan.

Has a boiling point of 98° C., and sp. gr. at 16° C. of 0.7122.
This has been obtained in a state of purity by Warren (loc. cit.),
and Schorlemmer (loc. cit.).

b. Aethyl-amyl.

Has a boiling point of 90°.4 C.

This has been obtained pure by Warren (loc. cit), and by Schor-
lemmer (loc. cit.).

Pelouze and Cahours (loc. cit.) found a Heptan of boiling
point 92°-94° C., which was certainly a mixture of the two
mentioned above.

179. Octyl Hydrid (Octan), CsH,g.

Of this body, two modifications are found to exist in the
Pennsylvania Petroleum.

a. Normal Octan.

Boils at 128°-125° C. and has a sp. gr. of 0.7082 at 17° C.
Has been obtained from Petroleum, by Warren (loc. cit.), who
makes the boiling point, however, 127°.6 C.
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b. An isomeric Octan.

Has been obtained by Warren (loc. cit.), who gives 119°, and
by Pelouze and Cahours (loc. cit.), who give 116° to 118° C. as
its boiling point.

180. Nonyl Hydrid (Nonan), CoHy,

Of this body one modification, which has a beiling point of
150°.8 C., has been obtained by Warren (loc. cit.), from the
Pennsylvania petroleum, and possibly another by Pelouze and
Cahours (loc. cit.), with a boiling point of 136°-188° C.

181. Decatyl Hydrid, CiyHy.
182. Undecyl Hydrid, CyHy

These hydrocarbons are given by Pelouze and Cahours (loc.
cit.), as occurring in the Pennsylvania petroleum, and they
assign to them the boiling points 160°-162° C..and 180°-184°
C. respectively. Warren, however, working with much superior
methods, concludes that these latter two belong to the next or
Ethylene Series.

183. Solid Paraffines.

That part of the petroleum boiling at a temperature over 800°
C. solidifies on cooling to a solid mass, which, when purified,
is white and transparent. This substance is called Paraffine,
and is proved by the study of its oxydation products (Gill and
Meusel, Jour. Chem. Soc., 1868, VI, 466), and by its behavior
when heated under pressure (Thorpe and Young, Chem. News,
1873, No. 660, 85) to be a mixture of the higher members of
the Marsh-gas Series. They have not as yet been separated.
The fusing point of commercial paraffine varies between 45°
and 65°.

B. Ethylene Series (Olefines).
General Formula, C,Ha,.

The lower members of this series, which constitute 80 im-
portant a part of our illuminating gas, do not appear to exist
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native in the Pennsylvania petroleum, although readily formed
from it by distilling it at a red heat.

The only members of this series, isolated from the Pennsyl-
vania petroleum by fractional distillation, are the following:

184. Decylene, Cyll,, Boiling point 174°.9 C.
185. Undecylene, CyHy “ « 195°.8 C.
186. Bidecylene, C;JH,, “ « 216°.2 C.

These were all obtained by Warren (loc. cit.), and are the
same compounds that Pelouze and Cahours (loc. ¢it.) considered
as belonging to the Marsh-gas Series.

‘Warren’s claim, however, is only based upon the fact that,
using superior methods of distillation, he obtained more con-
stant boiling points, and upon the conformance of his results to
a supposed regular difference in boiling point, established by
him for this series. The analytical data and the vapor-density
determinations would afford too slight a difference to justify us
in trusting to them. TUntil the substitution products of these
hydrocarbons—the chlorides, the acetates and finally the derived
alcohols—are obtained and studied, we cannot be positive upon
this point. Schorlemmer (Ann. der Ch. und Ph. CLXI, 263)
has done this already for the lower members of the Marsh-gas
Series, and has established definitely the normal paraffines.

No higher series of hydrocarbons appeard to have been dis-
covered as yet existing native in the Pennsylvania petroleums;
at least no definite results of the kind are before us.

The Benzol Series (C,H,,) which contains members of the
greatest importance, technically and from which are derived all
the group of magnificent dyes known as Anilin Dyes does not
appear a3 yet to be represented. Inother Petroleums, however,
raembers of this series have been found. Thus De la Rue and
Miiller (Chem. Gaz. 1856, 375), found in the Rangoon tar
from Burmah, a kind of viscid Petroleum, several members of
this series; Bussenius and Eisenstuck (Ann. der Ch. und Ph.
CXIII, 151) discovered one member of this series in the Petro-
leum of Sehnde in Hanover; and lastly Pebal and Freund (Ann.
Ch. und Ph. CXV, 19) discovered five members of the series in
the Petroleum of Boroslaw in Galicia.
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Nor does the Naphthalene Series (C,H,, 1), from which, as
derivatives, we have the beautiful Naphthaline colors, appearas
yet to be represented, although De la Rue and Miiller (loc. cit.)
found it to be present in the Rangoon tar.

There is still less probability, of course, that the Anthracene
Series (C, Hg, 1) or any member of it would occur native in
petroleum. In the products of the destructive distillation of
petroleum, however, which we may compare to the coal-tar
obtained in the distillation of bituminous coal in the manufac-
ture of illuminating gas, we might readily expect anthracene or
some similar compound.

Such a compound has been found in the last products of the
distillation of petroleum for paraffine oils, which distillation is
pushed finally to a red heat. This appeared in its impure state
to be a yellowish gamboge-like mass, which was purified by
crystallizing from solution in benzole. It was studied by Prof.
Henry Morton, of Steven’s Institute of Technology, who (Am.
Chem., Nov., 1872) gave it the name Viridin, which he after-
wards changed to Thallene. He investigated specially its fluores-
cent character. Prof. Geo. F. Barker, of the University of
Pennsylvania, informs me that his analysis of this substance
shows it to be an isomer of anthracene.

All accounts of its formation concur, however, in saying that
it is only formed by distilling petroleum at a red heat, or by
what is called destructive distillation, where new compounds
are formed by the breaking up of the previously existing ones.

Such is a short sketch of what is known as to the chemical
composition of the mixture, occurring so abundantly in the
western part of Pennsylvania, and known as Petroleum. There
are many points in the results so far obtained that are contra-
dictory and uncertain, and still a larger number of questions
with regard to its constitution have not been touched upon.
A thorough re-examination of the Pennsylvania Petroleum
from the stand-point of Modern Organic Chemistry, and with
application of its best methods seems very desirable.

No less desirable on more general grounds would be a
thorough technical examination of samples of Petroleum from
all the principal districts of the Western counties and a classifi-
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cation of them according to the relative proportions of naph-
tha, light oils, heavy oils, paraffin, &c., yiclded.

Accompanying such examinations should be a complete
classification of them according to locality and general neigh-
borhood, noting carefully in such a list the appearance and
physical characteristics of each sample, especially the specific
gravity, the color, fluidity and consistence in all cases.

The gases escaping from these Petroleum wells should also
be collected as carefully as possible, and analyzed by the
methods of gas analysis in order to detect, if possible, any
gaseous constituents that have escaped previous investigation.

APPENDIX TO HYDROCARBONS.
187, MingrAL CoAL.

The different kinds of coal, although of infinitely greater
importance in the arts than the simple IIydrocarbons, are not
entitled from a mineralogical standpoint to rank independently,
but must be considered in connection with these latter. The
varieties of coal known to us are by no means sharply charac-
terized mineral varieties, either as to uniformity, chemical com-
position or physical properties.

The origin of coal is a most interesting and important ques-
tion, but one which is best discussed from a geological point of
view, and cannot be taken up here. Reference must be had
therefore to some established geological authority. A most
excellent resumé of the views on this subject may be found in
MacFarlane’s invaluable work on the coal regions of America
(D. Appleton & Co., 1873, p. 697).

‘We shall speak of the occurrence of coal in this State under
the several varieties of Anthracite, Semi-Bituminous, Bitu-
minous and Cannel Coal, and lastly, Lignite.

a. Anthracite.

This variety has a specific gravity of 1.82 to 1.7. Its structure
is massive and compact, with a conchoidal fracture in the harder
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varieties. - Its color i8 jet black and in the hardest kinds even
metallic black. It burns with great heating effect and never
. melts, swells, or forms coke. Its volatile matter, after drying,
amounts to only three to six per cent. .

With the exception of a few small formations in Massa-
chusetts and Rhode Island, and a certain area in Arkansas and
some metamorphic anthracite near Santa F'é, and a small area
at the Peak Mountain in Southern Virginia, all the anthracite
of this country is found in Pennsylvania.

“For the sake of convenience these anthracite regions are
now usually divided into three coal-fields or districts. The
first, Southern or Schuylkill coal field is one continuous, un-
broken basin, except the semi-detached field of Mine Hill. The
second district includes the Shamokin, the Mahanoy and the
Lehigh basins, embracing all the other small fields and basins.
The third is the large unbroken, northern, or Lackawanna
and Wyoming region” (MacFarlane, Coal Regions of Am., p. 12).

The total area of all these anthracite coal basins is as follows:

Sq. miles.
1. Southern or Schuylkill Basin and Mine Hill..veeeveeeserencacesns 146
2. Shamokin, 50 ; Mahanoy, 81; and Lehigh Basins, 87............... 128
8. Wyoming and Lackawanna Bagin.....coeeeeeeieerereiereceasenes 198
Total area of all the Anthracite Basins......... e ees 472

(MacFarlane, p. 15.)

Small quantities of anthracite and semi-anthracite have been
found in the Hudson River slates along the foot of the North
Mountain, between the Susquehanna and the Potomac; and in
the Triassic formation, near Pheenixville, and in York county.

In this connection it may be interesting to record an
observation of Prof. Wm. Th. Roepper, of Bethlehem. He
‘found occurring in quartz from Ironton, Lehigh county, peculiar
crystalline particles of which one looked like a tetrahedron and
others were apparently rectangular plates. These were deeply
striated and had a strong metallic lustre, somewhat duller, how-
ever, on a surface of fracture. The fracture itself was uneven.
These crystals deflagrated with nitre and left a slight ash. He
considers them as most probably anthracite.
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b. Semi-Bituminous Coal.

This name is applied to that bituminous coal which cokes
and yields combustible gases, but contains only from 15 to 18
per ¢ent. of volatile combustible matter.

The different sections of the State where this coal is obtained
are: the Blossburg region, the Towanda region, the McIntyre
region, the Broadtop region, the Frostburg region, and along
the summit of the Alleghany Mountain.

¢. Bituminous Coal.

Under this name are included all coals containing 20 per cent.
and upwards of volatile matter, and having rather less than 70
per cent. of carbon, in all the Northern and Western counties
of the State.

d. Cannel Coal.

This term is used for those varieties of bituminous coal which
are of a finer texture and more compact structure than the
ordinary kinds. They are especially rich in volatile matter and
should therefore be pre-eminently suited for the manufacture of
illuminating-gas and for the distillation of oils. In this last
respect we can compare them with the bituminous shales used
so extensively for the distillation of oils. Indeed their similar-
1ty of composition shows them to have had a like origin. In
both cases we have rich carbonaceous material deposited in a
fine form with different admixtures of earthy matter. Cannel
is not extensively used for the manufacture of illuminating-gas
because it does not form a coke, and because it contains too
much ash.

It is chiefly found replacing a portion of the third or fourth
bed from the bottom of the series, Bed C, the Kittanning Coal
Bed, or the bed next above it. The principal mine is on Red
Bank Creek.

e. Lignite.

This is an imperfectly formed coal which still retains the
woody structure distinctly, and much more of the composition
of wood than the true coals. It is of later geological origin
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and undoubtedly was formed under circumstances very different
from beds of true coal.

Two localities are recorded of the occurrence of Lignite in
this State. The first is described by Prof. J. P. Lesley, (Proc.
Am. Phil. Boc. Vol. IX, 72) as occurring at the Pond Tron
Ore Bank, near Chambersburg in Franklin county.

The other is described by Dr. Leidy (Proc. Acad. Nat. Se.
Phil,, 1861, 77) as found on Plymouth Creek, near Norris-
town,
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garnet 74 ;—in feldspar 87 ;—sulph. hyd. (halotrichite) 150 ;—(alun-

OZOI) e .. eueineneenssenseosnsassasnssssensosasssssscsssscsssssassansns 150
Alunogen (Beudant)e......coceeeereceieeriiieririoetctciicocscsssasnnes 150
Amethyst... ... .coieiiiiuiririeetioteteseccseisrsocacssrasnans R 57
Amyl-hydrid......ccoiniieiiiiiiiiiiiienitecestenseceticesascscnssacssns 172
Amphibole (HAUY) ...ocvviniiiiiiiieiiiiieiiiieieieescisoreeerennnes 66
Andalusite (Delametherie) 99; and fibrolite 99, 100 ,—and damourite.. 125
Anglesite (Beudant) 147 ;—cerussite............ccccveiiiiiiiiiiicninnn. . 163
Aniline COlOTB... . ... iveiteiiiierisnsecesasesosceccssassancaces sescsees 175
Ankerite (Haidinger).......c.ccoiviienvenennees cecnes “essesens N 156
Antholite 67.......ccvueviriirieninnnicncnenanss esecsacscsones cecevesanen 68
Anthophyllite 62....... ceseen tesesesacscrencsnn teseccsccscaaccencorenns . 67
Anthosiderite.................. seeescssesecccnsecnse teessesesscescssssans 51
Anthracene Series of 008l 0il8........cccvviviinreiierncnncnnes P (]
Anthracite 177 —holding thalliferous pyrites 21 '—in quartz.....c..eee.. 178
Antimony (stilbite).. coeeeecstserctassnosecctoncnssssssnasscsisnas . 9
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PAGE.
Antunite (Brooke & Miller) .......ccceiiviiienrnneescnnennnns sesesessess 144
Apatite (Werner) 138;—and magnetite.............ccceevenn.. covevanes 144
Aplome (garnet)........... teecsssecssecseccssnnssnns vscessracscvsscnsse 75
Apophyllite (Haty) 106......0c00tieenceecnsteceeocensioceacassoscaosnas 110
Aquacreptite (Shepard) .......cccciiiiiiiiiiniiiiiiiiiiiiiiiiieieiiaen, 122
Aragonite (Werner) 162;—and calamine 106 ;—and calcite.............. 154
Armstrong township, Lycoming county, blackmarble 154 ; siderite. 161
ATTOWHERAS ...t uueiiiianeeeneereaeneeeenneaseenseesesnsasenssraeenns 60
Arsenical iron, 22; arsenic and nickel 22; arsenopyrite (Glocker) 23;
arsenic copper, zinc and sulphur........cccoviviiiinieniinerrncacss 24
Asbestus.......c.ciiieiiiiiniiiaan.. Pecsessctsssesisacnaans sessccecacne 68
] 1) § 1 53
Ashland coal mines; cOPPEras Water.......ccceteeeeeeeneacocseneennenns 149

Aston, Delaware county, corundum 32; amethyst 57; anthrolite 68; as-
bestus 68; garnet 73; sunstone 89; tourmaline 97 ; fibrolite 99 ;}talc

111; damourite 124; margarite ...................................... 136
Athensville staurolite.......... ...ccceeuunn.. “esessececesernens corensns 103
Augite, pyroxene................. Cetietecnstssstesnttatetninnns tesenenn 66
Aughwick Valley ores, limonite, siderite. ................. csenersee 84, 49, 160
Aurichalcite (Bottger)................ie0euee S ., 166
Azurite (Beudant).........coceiiiiieiiiiiieiiiitiiiiiiiiiiinieniieniens 167
Aventurine quartz 58;—o0ligoclase............ccieiiiiiiiiiiiiiiiiiiienee 89
Avondale, Delaware county, opal 61; tremolite 67; asbestus 69; garnet

733 dolomite......cciuiiiiiiiiiiiiii ittt it e 156

Bailey, J. H. 6; Bailey Bros., limestone quarry, Chester, pyrites 20;
pyroxene 65; tremolite 67; phlogopite 82; wernerite 86; orthoclase

93; tourmaline 96; cyanite.........c.ccoviieeiieriirettiiieecincanans 102
Baker’s ore bank near Alt0ON&........c.ccoereetersaarcnsese ceseceserinne 49
Bald Eagle.......... eucevesseresacsssactesasesssntsctscssoncsansesns veene 35
Baltimorite and dolomite 116 ...........cccceeivieeesncerienroncscscnsans 156
Barite 145; barium chloride in salt water.......c.ccevieeeerieecncreccnns C2F
Barker,G. F . .coviiiiiiiiiiiiiiiiiiiinsacnnnns Cerietsnetenas [ 176
Barren Hill, Montgomery county, 7; garnet......vccecveeeeccecess toene 74
Bart, Lancaster county, rutile 44; quartz....... tesersennns seecsssrasane 61
Barytae..ccooiiiaiiennne sececettressstcetresesesrerttonssenceetssssentes " 53
Basaltic bronzite .................................................... 63
Basanite....oiieeiiiieiiiiiiiiiiiiiiiiiiiiiiititiitiaaee tesesercsce socces 60
Bear Creek manganese OFB. .. ccvietersosiacsnsoscasssnssasesacaasssnases 53
Beattie’s Mill staurolite 103; apatlte ................ ceeerestenans secsans 138
Beaver county 8iderit@.c.......coiiiiiiiiiiiiiiiiiiiiiiiiieiiennns teeeese 161
Bedford county meteorite 5, 22; arsenical iron 22; 85; ores............. 49
Bell’s Mills, Huntingdon county, celestite...... eeseccsasnanas vessesscns 146
Benzol series in petroleum. .......cciieiitiieiiiirserceccereciccscnanens 175
Berks county mines 38; copper 21; hematite 84 ; pyrolusite 46; quartz, 56
Bernard’s quarry apatite......cciieeiiiiiiiiiiiiiriiiiiicniians eeresees . 139
Beryl, 19; 70;—and trurmaline 97 ;—and cyanite.................coeeeee 101

Bethlehem 85; 5§7; cadmium 19; thallilum 21; catseye §8; prase 59;
pyroxene 65; 74; ziroon 76; epidoto79 allanite 80; 102; tourmaline
97; titanite 102; brown quartz 102; serpentine 115; prochlorite 138;
epsomite 149; lanthanite............. teeerstetsstcnetcecssnnsanns ..o 165
Bichromate of potassium.............. esease eecssesecscnsasscecscssesne 41
Bidecylene (in petroleum)............ sesscvansse PP ¢ (]
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PAGE
Bieberite (HAIdiNer)e...oouveivriieeeereneneeernaneesenseessaneacennes 149
Biotite (Hausmann) 83; 82;—and muscovite 85; and jefferisite........ 122

Birmingham township, Chester county, amethyst 57; beryl 71; calcite, 153
Birmingham township, Delaware county, rutile 44; quartz 56; ortho-

clase 93; fibrolite 99; kaoline.......cccveeeevereconeccnsacennionnnes 119
Bischof on petroleum......cccceeiieeeieiiscsecenccscesriecacssecsnnes 169
Bishop’smillsgarnet........cccoeviinviiiiieiiiiiieiieriiniiiiieiiennen 7
Bismuthinite (Dana)e.....coviviiirieiiiiiieiiieieiieiiieiiiiraeenens 9
Bismutite (Breithaupt)......... peesecsrenoreessatesssosensrsnittactsnne 165
Bituminous coal and epsomite....... ssessacaenssetcsscccsraceccsesns 179; 149
Bituminous shale ofl..........cccciiiiieiiiieiiinieieiiiicaienaeeienns 150
Blackband iron ore and sidente ......................................... 159
Black Horse corundum 32; rutile 44; talo.................. eeseneccanas 112
Black marble in Musquito Valley......c.covivvieieeniniearoreesecnnenss 154
Black Run chrome deposit.........ccceeeereniiiencnnrnaciiiannenens veeer 41
Blairs’ limonite bank .......ccceiieeieneiieiinieiiiritaiiirerientenciens 49
Blair county zinc 15; 85; iron 49; ealamine 106; dolomite.............. 155
Blake, W. P. 16, 20........... et eseeceeisestacasscnttessssertitnnsstnanns 132
23 1. T L 14
Bloomsburg galenite 11; zmc .......................................... 15
BlOSSDUTZ COAL.. ... icivieneaeeeenssieacnastoraonossesasssacncacsssssasses 178
Blue Hill, Delaware county, spinel 37; chromite 42; green quartz 58 ;

orthoclase 93; serpentine 116; chrysotile.........coeeveeeeeencnnanns 116
Blue Mountain quartz....... Geesrsesnetenccccacnane cecesecctinannn veeens 56
Blue qUATIZ. ... oiiiiiiieiieiettirnreeeascrsstsceacsasssesssssnssscrssenes 58
Blue vitriol (calcanthite).......coeeeveen. cevtscecccs teessesesssesensrsee 150
BOg MANZANES0. ... e.eteererariererecroseseassacssscossoscssscsnsasanns 53
Boice’s farm PyTites.......cccvientirererccctrecccscanes [P 20
Boons’ chrome deposit ...ccvvveeeirieiiseiecicosonsaercescesssssansions 40
Boothy J. C..ovvvienniiiiinreseccisessonnses Cessteessesststncanseenanarns 21
Boric acid in tourmaline.......ccevivininineiieciiencans tesesans teevsnnes 95
Bornite (Haidinger) ......coiveeenienienconess ceesercsesosececans 12
Boroslaw petroleum............ teresesssssescenans ssesessscsccs teessesee 175

Botryogen (Haidinger)...... i s Ceerereesanceraaans cereoss 150
Bowenite (serpentine)....... - Ceetsereesteteneseestsstianirnts ceeee 115
Boyd,J.'.l‘..“.’...."..”:‘.............?‘.‘.’.f.: ........ Ceeesesrecnnianans ceeeees ii
Boye, M. H. 18,26, 50, 91.ce.cccuveennncanees eetetereescestttenne testennes 149
Boyertown magnetite..........cciiiiiiiiiiiiiiitiieiiiiinnes cesevevens . 38
Bradford county galenite 11; 8alf.......ccccieieirnieieirinrenennennnanns 26

Bradford Town, Chester county, pyrites 19; menacconite 36 ; rutile 44;
853 57; asbestus 69; garnet 73; 75; 77 ; epidote 78; allanite 79 ; oligo-

Jclase 90; albite. . . ..coiiiiiiiiiiiiiiiiiiiiiii i 91
Brandywine menacconite 36; beryl 71; zircon....... teeesscsentttaanans 7
Braunite (Haidinger)........o..oveiviierenieiotitenneresssrcresnsnenes 45
Breunnerite in soapstone quarry and calcite 152 ;—and magnesite 157 ; in

chlorite slates........... seessesenasesstsncacscccacesiscnsssornensans 158
‘Bridesburg."l .................................................. N . 2
Brighton, Beaver county, bante .............................. tecesecess 146
Brine waters of Pennsylvania.........ccvveeeienerreecnenane sesesascsan 26 -
Brinton, J. H. menaccanite ......cccuuieitiinieernieerieneeesesocssanss 36

Brlnbon’s serpentine quarries, Chester county, 57; magnetite 39; beryl
‘713 serpentine 113; ripidolite 132; magnesite 157 ; aragonite..... oo 162
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PAGE.
Brinton’s farm rutile............cccceiiiiiiiine. 4
Brinton’s ford pyroxene 65; angite 66 ; chondrodite 95; titanite 102;

PYIOXeNe.......coeeeenen Ceeeeeeiaiaceetttetetecntasasiatsnnnan ceeees 102
Broad mountain.......... tecocsncasanss . 56
Broad Top coal.......ccecveeeinnneencnnannns 178
RBrochantite (Levy) 151 '—and langlte.. Ceerecennaeneas eeenane teresecanne 151
Bromides in brines 26 ;—of potassium........ P18
Bronzite 62, 63 ;—and chrysolite 72;—and serpentine ........ eeeesans .. 13
Brookdale mine near Phoenixville, Chester county 4; galenite 10; zinc

15; pyromorphite ........ seessseevesssasacannes seressssossessscscses 139
Brookite (Levy)................. Ceeeeeeteettesscettatetesctersioraanne . 45
Brown hematite, limonite...... Ceeeerecessccnsanensons ceeenes tesessenes 48
Brucite (Beudant) 51;—and marmolite 115 ;—and serpentine 115 ,-—and

hydromagnesite........ esssccscstscesessacsanan 164
Brush, G. J., (see Smith & Brush) 12, 81, 92, 129, 135

49

156

Bull bank limonite...........coeeeiivea... N - b0
Bullock’s quarry, Conshohocken, Montgomery county fibrolite 99; eal-

6317 T PN sesesee sesesscscsnes ceseses seseccsce eeees 153
Burmah petrolemm.......c.cviveeeriiereeritciscnecnonnas P . 175
Burning mine, Carbon county, sulphur 7; sal ammoniao ........... ceee 28
Burton, B. S,, serpentine.............co0eneen sesenene ceee . 116
Bushkill, Northampton county, quartz..... . 56
BusSsSeniuS......covieeiiiieciietnciiiaciecanans R ¢ (34
Bustleton, Bucks oounty, plumbago 8; actinolite........ceeic0veecencne 68
Butan (in petroleum)......... . 171
Butler county siderite.,. 161
Butyl-hydrid.............. 171
Bye E. M, iij.....cociinnnnnns 41
Byssolite 68;—and calcite.......cieevveiiiiiiieniaiiain,. Feeesnsonse 153
Cacoxenite (Steinmann)..............,.............-.......-.,..........5 143
Calamine (Smithson)..........c...... veeens B PR [
Calcanthite (v. Kobell)................. eteeeenenaeaas ceeererenees 150

Calcite (Haidinger) 152;—holding zinc 14 ;—and pyroxene65,—and bys-
solite 68;—and garnet 74;—and apophyllite 107 ;—and ‘a new zeolite
110;—and serpentine 114 ;—and smithsonite 161 ;—and aragonite .... 162

Calcium fluoride........ccoveveeeivnnnnnnns Creseriaia e s ersessnrerenny 2O

Cambria county 8iderite......oceveiiierereiesssonsennesceoyresess 161
Camp Hill Zireon........coeeeviviniinnaiiniines s vsiaes « 7
Cannel coal 179;—oil ........ « 170
LanoeValleyOres................................. , 49
Carbon county......... . coveesss e ‘28
Carbonates 152; carb. lime and serpentine 114 earb. manganesé (rhodo;
chrosxte)av___g‘»:__:_:,\ 161

Larbomferous nickel

Carlisle.............. cesessccansness

Carnelian.........oceoneennne ceecescssnsns

Carter’s chrome mine (brookite) 45, magnesite .o ueie
Casue,s................................................50,oe 126371835 134

.
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PAGE
Castle Rock—See Newtown, chrysolite 72; enstatite.................... 62
Cassinite, feldspar, orthoclase..........cccvviiiiieiiinierieiiineenennn. 88, 93
Catalogue of meteorites........... besccescssssactsrsesasnses beessssnsaes 6
Catasauqua stalactite..........cccoiiiiiierieiniiieietiisnnriecieesennnesns 154
CALBE YO .o cevvreereeeeceaseenseeseionsonsossssssssescsnssessscancns sesaee 58

Catskill copper 13; 16; fossil ore 35; malachite
Cave at Kutztown, Berks county
Caventon

.........................................

Celestite (Dana) ........cccoeeniennns PP eswesneses 1 146
Centre county 35; ores 49 ; dolomites.......... fessssssscssrsnancssarnee . 155
Cerolite (Halleysite).....c..ocouveviieiiiiiiiiniiiaians M eereereceaasanans 121
Cerous oxidein allanite..............c.c.... A eeeceecesasraonansscasscanone L b79
Cerussite (Haidinger) 163;—and angleslte. O berereen 147
Chabazite (Bosc d’Antio) ............................................
Chalcedony................... i it

Chalcocite (Dana) 16;—and malachite. ..
Chaloopyrite (Henkel) 21;—and azunte
Chaleotrichite,......coiiriiineiieiieiiietiiieensencaessorsceenssccnnoes

Charlestown, Chester county, 4; graphite 8; pyromorphite 139; mime-

1707 T dessateesnesansensetsarasssnasssasanssanss RS « 140
Chatard T. M....v.oviniieeireieeneeniencecacanans 90; 123; 125; 129; 133; 136
Cherry Valley quartz. ......ccoiiniiiieiineeiinneeesescneorencssonssenss 563 69
Chester county mines (silver lead) 2; galenite 10; zinc 15; copper 21;

pyromorphite 139; cerussite..........cccoiiiiiiiiiiiiiiiatiiieian.. 163
Chester county amethyst 57 ; beryl 71; zircon 76; epidote 78; serpen-

tine 113; anglesite.........icveiiiiieeiereiecacesnsecesienanncnsonans © 147

Chester, Delaware county, copper 21; pyrite 19; biotite 83; muscovite
; albite 91; fibrolite99; talc111; marablhte ? 148; bismuthite 168;

u.raoonite ............................................................. 152
Chester furnace.........ccoivtiieiiiiiiieiirniiniisraeceecnsecnsncasanss 50
Chester Springs turgite 47; gibbsite §3; zircon................ccvveuuenen 76
Chester RiAZe......coviiuiiiiiiiriieeieireeisensniersscessesescsasananns 50
Chesterlite (orthoclase) 93 ........ciiuiiieiiiirieneiieineeineeeeeenenens 94

Chestnut Hill (Philadelphia) pyrite 20; magnetite 38; muscovite 85;
staurolite 103; talc 111; serpentine 115; kaolinite 119; orthoclose.. 120

Chestnut Hill, (Lehigh county) graphite 8; cuprite 30; tremolite 67 ;

asbestus 69; ZIrCON.....c.vvvuiiiinininrincecrerissesencnceasonns .es 76
Chestnnut Hill, (Lancaster county) géthite 48; kaoline................. 119
Chiques iron mines wavellite 143; cacoxenit@............c.cevuiveranaes 144
Chlorine compounds ......cuuiiuiruiinireernisressseseccessscsnssroonns 25
Chlorinein apatite.......cc.oovuiiiniiriiiiiiiiiniiiiiiiiiiiiiiiiinnnnas . 138
Chloride of barium in salt well 27 ; ch. of ammonium 28; ch. of lead PYy- .

romorphite 139; ch.of arsenicand 1ead..........cevevereeiinnnnnnns 140

Chlorites 128 ; chlorite and spinel 87 ;—and magnetite 38 ;—and actino-
lite 67;—and staurolite 103 ;—and prochlorite 133 ;—slates and breun-

b 1123 o 1T sessesssncssssssen 158
Chloritoid (G. R0Be)......eccvveveneiriannnnns teeeeceseceststatsaaenans 135
Chondrodite (A’OhSSeN).......ccvuieierereeierecisacsoscssnsscsscsncnns 95
Chrisman’s lime quarry augite.........cccoviiiviinirnnieeeccneeenans 66; 103
Chromates 145; of copper and lead, vanquelinite...,.....c..coevvuen.e 148
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PAGE.
Chrome 16 ;—mines and corundum 32;—sands and rutile 44 ;—lime-gar-
net 75;—sand and zircon 77 ;—mines and albite 91;—and tale 112;—
serpentine 113;—in penninite 130; in ripidolite 132 ;—in vauquelin-

ite 147 ;—iron ore 39;—oxide in garnet...........ceeviiieieiiiinnnns 72
Chromite (Haidinger) 39 ;—and hematite 84 ;—and titanif. iron ore 39;—
and chrysolite 72 ;—and genthite 118 ;—and halloysite 122 ;—and ripi-

dolite.....ocveviiirnnennns cesssssscnssasssesioae svseceesccasscss vesees 131
Chrysocolla (Haldinger)......coceeeeeieeerererieescrecrarsonccensanes 543104
Chrysolite (Wallerius) 71 ,—and llmonite 49 ;—and brondte 63,64...... 113
Chrysotile (serpentine) 114, 116 ;—and quartz.................. teeceasee 116
Ceost (Zach) e...euvvvrnnneenenens ceeneetecennes cereeen Cereereeesenenanas 46; 53
Clarion (East) spring water.. Ceeceeessecncecttetsecnttactasstoitnanannes 27
Clay for pottery and kaolin 120; (sauoonite) 121 —lron ore and siderite

1595—iron ores............... Ceesecscenssetesennntsttennnieiassnns .. 160
Claymont, Delaware county. ...... eseserssesesaccsasscases esecesecescnss 72
Cleavelandite (albite) ................ seesesesestasesnsnsesnsannns vesene 91
Clinochlore and garnet 756; (ripidolite)....... cevsacs cecasesescnee veeees 132
Clinton fossil Ore.......ccoeeiiiiiiienieiiseceecceiinecenscecenns 34
Cloud’s farm in Kennett epidote 78 ; sand-stone 89, 102; titanite. creseee 102
Cloud’s wall, chabasite...... Lesessetesessscssecnscssestsscrans cecesseses 109
Coal 177 ; coal mine copperas 149; Hornblend mistaken for coal........ 69
Cobalt in pyrites 20—arsenic and nickel 22;—in wad 48, 53;—and hal-

loysite 122 ;—sulphate hydrate (bieberite) .......... soescesee cesses . 149
Coooolite, pyroxene ........ secssesetsssnssansssons cesecene ceecnns toaenos 65
Codorusore .........ceeevuuennn cececcscnsons teccescsscessccanee [ 34

Coeruleo-lactite (Peterson) ..........cceeveeeveseenssnccececcecens ceeees 143
Columbia Bridge, Philadelphia 36; actinolite 68; orthoclnse 93; fibro-

lite 98; staurolite 103; laumontite 104 ; heulandite 110; halotrichite

150; glockerite 151; calcite..... tesesesetrtetnactenanns ceceseesenanese . 154
COLUMDBIEO . .+ e eeteenenneneenrneeneeeaeenateenuraeensersneesaonasnces 137
Concord 57 ; amethyst 57 ; actinolite 67 ; antholite 67 ; beryl 71; garnet

733 74; 75; biotite 83; muscovite 85; feldspar 95; fibrolite 99 ; sep-

iolite 118; kaolinite...........cveuverenrnnennns S (-
Conemaugh salt wells....... D cocacssocs [OTPIN _' 26
Conglomerate and antunite ........cooeeeieeennereonennnns Cerereccsanens . 144

Conshohocken quartz 58; chalcedony §9; flint 60, chloritoid 135,
coxenite 144; Bullock’s quarry.

Conway, (North) N. H. fibrolite and andalusite.......cccceetveeeececes 99
* Cook, G H.uvvvvrienienineerrncencnnnonnes sseenes 5
Cooke, Jo8. P Jre 12, 00cvivininnnnecnnnnoncas cesscsscssns cesesnss vecesss 128
Coopersburg crocidolite (? ) 70; garnet..... secesssascecsrssssccscanane 73

Cope’s (Caleb) lime quarries, (East Bradford) actinolite 67 ; orthoclase
93; cyanite 101; albite (? ) 102; dolomite 156; Mills, albite 91; cya-
nite....cieeiieinennnnn teessecncas toeescecssecvsaane cecescescecscnsins 101
Copper 13 ;—glance 16;—pyrites 21 ;—and snlphur 23 ;—oxide 30;—and
epidote 79;—and orthoclase 94;—in laumontite 104 ;—and chryso-
colla 105 ;—and calamine 108 ;—in sauconite 121 ;—in coeruleolactite
143 ;—in torbernite 144 ; —and barite 146;—in anglesite 147 ;—in vau-
quelinite 147 ;—and gypsum 148;—sulphate (calcanthite) 150;—hy-
drate (brochantite) 151; langite?.......... Ceeseenes vesonsesssncsce . 151
Copperas (melanterite) .....ceveiieiiieiiiiarisreeiscnsscsrosorsesceaces 149
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*Cornwall mine, Lebanon county pyrites 20; copper 21; covillite 23;

copper 30; hematite 34; magnetite 38; 39; hydrocuprite 46; wad

54; quartz 56; chalcedony 59; quartz 61; opal 61; pyroxene 65;

byssolite 68; vesuvianite 78; chrysocolla 105; allophane 107; ser-

pentine 115; Potsdam sand-stone 115; gypsum 148; bieberite 149;

botryogen 150; brochantite 151; calcite 154; rhodochrosite 161 ; ma-

lachite 167; 8zZurite.........ccvuvriinieeieniinieenreeieeeneencannens 168
‘Corroded Garmets..........oviuieieieuieiniieereeenronenecesssseranencanns 74
‘Corundellite (SIlliman) ............ciiiiiiiiiiiiiiiiieiiiiiiinieniennn. 122
‘Corundum 31;—and spinel 37 ;—and diaspore 47 ;—and zoisite 80 ;—and

oligoclase 90 ; and albite 91 ;—and fibrolite 99; 100;—and halloysite

121;—and doamurite 123; 124;—and euphyllite 126;—and prochlo-

rite 132;—and chloritoid 135 ;—and margarite 135 ;—and malachite.. 167

18—B. , n.

«Covellite (Freiesleben)........c.cociiiiiieiiiiiiiiiiiiiiiiiiiiniieennn,s 23
“Coventry zircon 76;—allanite 79; 103; halotrichite...................... 150
10 <2 132, 138
Crease’s lane, Wissahickon, cyanite 101 ; staurolite................. .. 103
Crednerite? ... ...cviiiiiiiiiiieiioieieiniearercsesassossectossssccnonns 54 -
Crocidolite? (HAUSIMANN) .........ceerreeieieeeeannnnnnnnseseesearenens 70
CrOOKO. ... . iiiineineeoenesnosocessnoccassssssssssosssssasssssesssnss 128, 127
«Crozer’s (S.) quarry orthoclase 93; antunite..........c.eoceeiiiniieennns 144
«Crump’s quarry enstatite 62; serpentine............c.coeeveiineiiiiina.. 113
Crystal Spring, Berks county, 56; aragonite..............cccovvvivnnnn. 162
Cumberland Valley ores 49; albite.........ccvvieiieiecnncinneennnanas 91
Cummingtonite..........coivrieitiieirieiiiriieitiiiitiiiiiiiieiinn., 67
‘Cupricoxide in hyalite...........coeeieiiiiiiiiiiiniiiiiiieiiiinianinnn. 61
«Cuprite (Haidinger) .......ccocviiiiiiiiiiiiiiiiiiiiiienis vivniiinnnns 30, 46
+Cyanite ) Werner) 101 ;—and albite 91 ;—and fibrolite 98, 99;—and stauro-

lite 103 ;—and damourite.........coiuiriieiieiiiciieiiiiiiiniennn. 125
Damourite (Delesse) 122;—and corundum 32; for muscovite 84 ;—and

tourmaline 96 ;—and ﬂbrolite 99;—and cyanite 102;—and prochlo-

2 07 133
Dana, J. D. 107; 113; 123 135 136; hissystem fii.........cccovvvninins 170
Dana, Edward 8. 127 ; andalusite...........cccoiiiiiiieiireneiconrennnes 98
Darby, rutile 45; quartz 58; beryl 71; garnet 73; 74; fibrolite 99, 101;

andalusite 100, 101; cyanite 101; pyrite 101; staurolite 103; damou-

rite 124 ; zoisite (fibrolite)...... .. ..ccoivivriiiienianininenn. s 81
Darrach, J.D...cvviiiinireniinenenncsessncsnconscnss tereeetenattenacnnns 123
Darlington’s J. B.amethyst..........cooiiiiiniiiiiiiiiiiirieiiniienan 57
Dauphin county hematite 34 ; quartz 58; garnet......... treesssessccnne 73
Davis’s (Amor) farm allanite.......... tesenreennane ceseseane tenesroenas 79
Decatyl Hydrid.......coooviiiiiiiiiniieiiiineiennes sresccseccsranaaes 174
B0 LT U £ - 175
Deeler'screek..........c.coviviiiirieiiniirisiacncnenens sesevansnssenanas 35
Delarue & Muller..........ccccevvenen.. et eeer it ae e 175,176
Delaware river gravel 2; sands 88; deposit, wad 64; drift, basanite 60;

flint 60; gravel and Zircom .........c.ooiuiiiieiiiiieiiiieiinenianian. 77

"Delaware Water Gap, fluor-8par.........cocveeiiiiiiieiieeiesiiiennennees 29
Delaware county chrome 40; rutile 44 ; amethyst 57 ; beryl 70; garnet
74; orthoclase 93; tourmaline 97 ; andalnsite 98; Pike, fibrolite 99 ;
cyanite 101; talc 111; serpentine............ ceescesssseescssansoasne 114
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Delawarite (feldspar) 88; orthoclase..c...tviieeiuieinieesececncennnnns
Descloizeau’s mineralogy
Descloizite (DAMOUL) ....viiiuiiiiiiieeteesssscasscssssssssscsoscessccnn
Deshong’s quarry, Leiperville, Ridleytown, beryl 70; gamet 73; ortho-

clase 93; tourmaline 97 ; antunite 144 ; torbernite 144 ; siderite.....
Deweylite (Emmons) 117; and albite............cccooieeiiiiiniennne.
Diallage, PYTOXeNO. . ..couituerereereessesssssrssccessasesesssssosssnnes
Diaspore (Hauy) 47 ;—and tourmaline..........c.cooeiiieeivninneennnn. .
Didymia inallanite........cooiiiiiiiiiiiiiiiirieittiiiiieceeceenanees
Diluvial chrome 8ande.......coveevvrrecrsrececnanes teeeecentetesennaans
Dilworth’s W. (Iuscovite)........cooivuiiiiieiientieineiraeierieiennaes
Dimethyl-ProPan..cuce.uieeierestiseorsstcrsceocassessossacanasscsssonse
Dismal Run, Middletown, Delaware county, blue quartz 58; tremolite

67; OligoClaBO. .. .o vvrieeeeiiiaereeeeiercosrenseoscnsssssnsscsencns
Disthene and fibrolite..........coviiieiiiiiiiieiiiieiieciseees vennennns
Doe Run village 44; tremolite 67; wernerite.......:....ccceveenenncnnns
Dolomite (Kirwan) 154;—and rutile 44; and quartz55; and chryso-

colla 105; and baltimorite 116; and damourite 124; ripidolite 131 ;

and apatite 139 ; and epsomite 149; and calcite 162; and aurichalcite,
Double spiral caleite .......c.oviiiiiiiiiiiiiiiiiiiiieiiieieiiriseecannens
Douglassville Kaolin .....oviieiniiiniiiereerasceneraesoiiisneeenennens

Downingtown caleite........oiuieiiiiiiiieiiiiieiiiietiiinrsncnenens '

Dry HOllow BanK......covouiiiiieiennrirncnensscsscacascncans Ceveereans
Dubois......ccovvviieeeinnnnnns M etiierenesesttesacscenttsatennsratssanns
Dufrenoy on petroletumu......coviuiiiuiiiiesseceeeeseescecncsasssscanns
Dunning’s Ridge fossil ore...........ccoviieieiiiiieiiiiiieniiieenanes
Durham Hills hematite 34; magnetite.............ccivvivieitncanannns
Dutton’s Mills, Delaware county, titanic iron 36; amethyst 57 ; musco-
vite 85; fibrolite 99; damourites......c.cvveiieiineiriennccianonae
Easton wollastonite 64; tremolite 64; pyroxene65; actinolite 68; zircon
76; epidote 79 ; biotite 83 ; tourmaline 97 ; steatite 111; surpentine
114; bowenite 115; tremolite 115; prochlorite 133; cleavable calcite
153 ; rock milk 154; dolomite 156; malachite ...........c.ccceeu....

.......

Eckhardt’s furnace allanite
Ecton mine, Shannonville, Montgomery county 4; galenite 10; zino 14;

calamine 101; pyromorphite 140; wulfenite 145; anglesite 147 ; ce-

o1 17
Edgehill, Montgomery county, hematite 34 ; braunite46; pyrolusite 46;

turgite 47; géthite ..ottt
Edgemont orthoclase 93; rutile..........ccoiiiiiiiereenirerinnenciennes
Edwards’ old lime quarry fluorspar 29; rutile............. cecevesccanse
EisenstucK .. ...oviiiiiiiiiiiiiiiitiiieiiiiiiiseisiocatesesiosncntecnsanns
Elizabeth mine chrysocolla........c.ccceiiiiiiniieiiiieiiseecrecncnnnns
Elk county salt water.........ccciiiiiietsiriensctcecncncacnsecasntans .
Elk township, Chester county, titanic acid 36; chrome 40; garnet......
Elwyn’s (Dr.) amethyst............. Geesesessrecncerssscrascanes seanss .
Emerald nickel (zaratite) ....... coessene Seeestssncscsesnessecsosasacnes
Emery and euphyllite.........coiiiiiiieiiiiecninrecnnenes peccscccissons

172

167

122

79

163

48

44
175
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PAGE.

Enstatite (Kenngott).....coovieuiiiiiiiiieiiiiiiiiiiiiiiaiinan, ceees 62
Entriken’s (S.)amethyst ...t 57
Epidote (Haiiy) 78; holding malachite 24 -and cuprite. .. 30
Epsomite (Beudant) 148; epsom salt from magnesite................... 159
Erdmann (A.) fibrolite............ccoiiieiiiiiiiiiiiiiiiiiiiiii e 100
Espy, galenite 11; limestone, zinc 15; calamine........................ 108
Ethyl Hydrid 170; ethyleneseries............c.ccveeiieiniinineenennnn.. 174
Euphyllite (Silliman, Jr.) 126; and corundum 32;—and oligoclase 90;

ANA COrOlIte ... vttt i i e et 21
Eyres’ (W.) tourmaline... .................... ereienee cenaas vosenase 97
Fahlun botryogen............... .. et tete ettt et aireaaas 150
Fairfield copper. 5
Fairlamb’s farm chromite 42
Fairmount, Philadelphia 9; wad 64; beryl 71; albite 91 ; orthoclase 93,

tourmaline 97 ; torbernite 144; antunite ............................ 14
Fairville, Chester county, magnetite 39; garnet 73; muscovite 84 ; sun-

BtONe .. .. ccciiieeiinnnns tereescectccsersscssannaons Ceeereeiiieiaeann 89
Fallowfield bownship tale.. 112
Falls of Schuylkill epidote 78 ; muscovite 85; tourmalme 97 ; prochlo-

rite.......oieiiiialL. comsessenee Geeseetesecescsensnscassisccsssasas 133
Fayette county, siderite......... Ceeeceasenetteesetttattactatenanracrannn 161
Feisterville, (see Van Arsdale’s) Bucks county 8; pyrrhotite 17; py-

TroXene 65; Wernerite...........coeviiiiiiieiniienetiiiiiieiiiiiiains 86
Feldspar group 87;—and zrcon 77 ;—and epidote 79;—and musoovite

86 ;—and fibrolite 99 ; deweylite 117 ; felsites........................ 87
Fennimore’s (F.) farm garnet.........ccoeiieiiiviiniiiieneeenncnnanens 73
Ferric oxide 33, 47 ; gothite 48; in spinel 36 ;—ferrous 37 ; ferrous oxide

Inmagmesite........ccoiiuiiiiiiieiiiiiiiiii it i ieeaas 167
Fibrolite (Bournon) 98'—a.nd corundum 32; mistaken for zoisite 81;—

and oligoclase 89 ;—and damourite 100;—and cyanite 101 ;—and da-

4T 11 - cessccsessssannes 124
Fibrous quartz 67 ; epidote 79 tale 111 barite 1468 ; calcite 153 serpen-

784 T teestccsvcsetecoocsaans 156
Flat Rock tunnel beyrl 71; garnet 73 H xlvaite 81; orthoclase 93; chaba-

_ site 109; stilbite 109; heulandite 110; calcite...............uee... 154
Flint 60; flint hill chalcedony............ [ Ceeesecieniians ceeee 59
Fluoride of calcium and phosphate of lime, apatite.................... 138
Fluorine in phlogopite 82; in chondrodite 95; in tourmaline 95; in py-

romorphite................... ceetesecccacnes ceecsesetsstsensassans 139
Fluorite (Napione) 29; on mldte tieessancanans cessecsesens cevsssncncass . 152
Fluorspar.......cccceeeees Geeessesanarnnss 29
Fogelville damourlte 128; dolomite. . 155
Foliated enstatite 63; biotite 83; muscovite 85; talc 112; hallite ........ 130
Fossil ore of the Clintongroup.........c..ccceeuveaeeses ceceveves [ < |
Foulkes’ (Mrs.) amethyst...........ocvvivivennncnnenes tecesesesecnsens 67
Fouqua........ 170,171
Fraley, Fuo.oovvvvvinienennnn, ceeeerens 2
Franconia, Montgomery county..... Ceeetereteercretttcntttasatenanas e 237

Frankford molybdenite 9; bornite 13; copper 21 ﬂuorspar 29; magne-
tite 38; epidote 78; tourmaline 97; titanite 102; ,chrysocolla 106;
stilbite 109; apatite 138; calcite ........c.cvuvveeiienieninnnani.... 154
. 179
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PAGE.
Frankstown quartz 56; celestite ..........covvviieiiieniiiiriinniennsenss 146
Fredonia WellS........ccocviiiieieeierineiennscesssiosssoscnssscsnsnesens 170
Fremont P. O. corundumM........cviuiieineriererserosseasascasassanane 32
French Creek mines Chester county copper..........c.civeeenceesanenns 5

Friedensville, Lehigh county 18; zinc 15; pyrites 20; zinc mines 573
fetid quartz 59; calamine 106; allophane 107 ; goslarite 149; smith-
sonite 161; aragonite 162; hydrozineite...............ccoovieenaa.. 166
Fritz’s Island near Reading 9; copper 21; magnetite 38; garnet 73; apo-
phyllite 107 ; thomsonite 108; chabasite 109; new zeolite 110; serp-
entine 114; prochhlorite 133 ; calcite 154 ; aragomte 162; azurite 168;

malachite......co.iiiieiniieieieieeironeriieninncsoccnenoscanones 167
Frostburg coal ........cciuiimiiiiiiiieiiiiiiieiieeeienineeeescarasiennns 178
Fulton COUNLY OFe8. .. ....cuitieieteinreeruaeensscassesscnsessssesncacnns 49
Galenite (Von Kobell) 10 ;—and anglesite 147 ;—and vauquelinite 147 ;—

and cerussite. . ... ..ottt it it i it et 163
Gallician petroleum.........c..cviiiiiiiiinieiiinnas cevneianecnnnceenes 175

Gap mine, Lancaster county 2; copper 5; nickel pyrrhotite 13; nickel
16; nickel and cobalt 17; production of mine 18; pyrites 20; chal-
copyrite 21; marcassite 22; quartz after calcite 61; pyroxene 66;
asbestus 69 ; hornblende 69; vivianite 141; melanterite 149 ; more-
nosite 150 ; water and calcanthite 150; glockerite 151; siderite...... 160
Garnet (Albertus Magnus) 72;—and crocidolite ? 70 ;—and muscovite
85;—and orthoclase 94 ;—and tantanite 102 ,—-and staurolite 103;—and

apophyllite.................. tresecssacssrasseses seeevscsresercasense 107
Garrett; T. H. 43,63, 127......cccutuiuiiieeietesetsorcioscncnsansnsncanse 130
L T sasesessens 176
Geniculated rutile erystals.........c.ccciiiieiiiiiiiiiiiscercencas veesesse 44
Genthite (DaNa) 117.......uviiiieieieenciiieeceecsscsscsescnsscnceanns 118
Germantown bornite 13; garnet 73; musoovite 85; orthoclase 93; tour-

maline 97; fibrolite 98, 101, apatite .................. teseseresananae 138
Gorsdorflite (LL0OWe) ... . coviineeenrrioeeeeesnsoresossacscocacsnnsnnsns 22

Gettysburg copper 5; bornite 13; malachite and tetrahedrite 24 ; springs
27 ; micaceous hematite 34; amethyst 57 ; chalcedony 59; garnet75;

epidote 79; prehmnite........c.ccvuieiiiiiiiiiiiiiiiiiiiiiieiieeiiia., 108
Gibbon’s (W.)amethyst.........cccieiiieeiiieirenieieeniacessrsncecsene 57
Gibbsite (Torrey) 52; and wavellite.......c.ccvvevveeecaens teeceeiences 142
Gill and Meusel, petroleum.........ccccveeeeeescerrioccscsocsoenacnsns e 174
Gillhausen’s vein, Jefferson oounty, siderite............ secsesssasssscss 160
Glendon mines, gothite..........cooiiiiiiiiieiiiiiriiiiiirionetisnsnnes . 48
Glen mills, albite .........cooviiiiiiiiiiiiiiiieianaa, vesesecscosensresce 91
Glen Riddle station, Delaware county 93; staurolite .................. .. 103
Glockerite (NRUMANN).....ouiiiiiieieieieeiereiitenaerneeeesssenaneans 151

Gneiss 55; holding bornite 13; copper 21; fluorspar 29; titanic iron 36;
magnetite 38; chromite 40; uranic oxide 43; serpentine and limo-
nite 49; psilomelane 53 ; hyalite 61; asbestus69; garnet 73; epidote
78; allanite 79 ; ilvaite 81; zoisite 81; biotite 84; muscovite 86; al-
bite 91; orthoclase 93; tourmaline 97 ; titanite 102; stilbite 109 ; ser-
pentine 113; apatite 138; autunite 144; torbernite 144; mirabilite ?

148 ; alunogen 150; halotrichite 150; bismuthite................... . 168
Goat Hill, MAGNOSItO. .. ... .ccueueerrrenaiasreennsecasnesecannnnsonnnns 158
Gdothite (Lenz) 48; and oligoclase 89; orthoclase.,........cecevvueeee 94

L0 L U N 2
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Gorgas’ Lane (Phil’a) tourmaline 97; cyanite 101; staurolite...........
Goshen, Chester county magnetite 38; chromite 42; 57; marmolite 115;
serpentine 116 ; chrysotile 116; quartz 116; chalcedony 59; flint 60;
asbestus 69; garnet 73; epidote 78; talc 111; 112; prochlorite.

Goslarite (Haidinger)..............oooiviiiiiaa... cesssnsessessraiascne
Grailich. . ... .o i i e ettt
Granite 55; vein holding bismuthite 9; beryl 70; 71; allanite 80; mus-

covite 86; talc 111 ; tourmaline ........... .
Granular albite.

Graphite (Werner) 8; and phlogopite
Gray’s Ferry (Philadelphia,) biotite 83; apatite 138; mirabilite?.
Green’s (Walter) farm, chromite 42; garnet............................
Greenockite (Jameson).............. Cesessssesassse e,

Hains (W.,) farm, zircon
Half-moon Run, Centre county, dolomites........ N
Halite (DANA).....ouiriitiiiiiiiiiretneieieeeienteneiercsseseneneencns

Halloysite (Berthier).................. et eetiireet et aaeaaas
Halotrichite (Glocker).
Hamburg chaleedony.......ccoviiuiiiiiiiiiiiiiiiiiiiiiieieieneeaeans
HANOVEr Oflee. .. ettt ittt etiiiiieeiiine ceeniieeeetanaeenanenees
Harford county, Maryland, titaniforous magnetite .....................
Hartman’s (V.) farm 9; garnet........cc..ovviiieeniniiiiencraeiinenens
Hertshorne, C.......c.oevvvvvvnnnnnn .
Hausmannite (Haidinger)...............ocoiiiiiiiiiiiiiii,
Haverford, garnet 73; staurolite 101...
Headden, (Dr. W. P.) 84; 61; 88........

Heft’s mill, menaoccanite 36; titanite 102; alunogen...........
Heidelberg, Berks county, barite ................c.coiiiiiiiiiiiiia..
Hellertown, Northampton county, zireon 76; siderite
Hematite (Hausman) 83; martite 35;—and oligoclase.
Henderson’s quarry, orthoclase
Heptan 1733 Heptyl-hydrid..........coooiiiiiiiiiiiiiiiiiiiiiiiinen,
Hercynite (Spinel)........coeviiiiieiiiriiiiiiiiiiieniniienn...
Hermann 52, 130 . .....covuiiuiiniiiiiiehiiiiiiiitetiinneneenenieoneaannns
Hestonville, orthoclase 92; alunogen 150; halotnchlte 150 ; glockerite,
Heulandite (Brooke)..........cvcovvveeneeennns Ceeeetiner e eeee
Hexan, Hexyl-hydrid........c.coviiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieninnes
Hibbard’s farm, chromite.............
Hipple’s (H.) enstatite................
Hisingerite (Berzelius)...........

Hollenbush, H. W.ii; 48.... ...........
Homologous 8eries.............cocevuveneneniennns Cetesseetanaans
Hopewell mine, magnetite 38; chalcedony........ cesecssengerace ceeeens
Hornblende 66, 69 ;—and pyrrhotite 17; mistaken for pyroxene 66 ;—
and epidote 78;—and zoisite 81;—and sunstone 89;—and ortho-
clase 94;—and stilbite 109; and talc 112;—and prochlorite ....... vee
Hornstone 60.........ceveeeeernernnninnaansens ceeeens O

191

PAGE.
103

133
149
83

97
a1
82
148

148
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Hummelstown quartz58; garnet.............cccveeeennnnn. ceesenne .
Humphrey,H. C............. ssessesescasctncccstosans
Hunter’s (M.) amethyst.........coiiiiiiiieiiiiiiiiiiiiiiieniennenns een
Huntingdon county, 35, 50; quartz 56; celestite 146; dolomites ........
Hyalite.............oceevnn. sesesescosencsnases ceeees csccsecen cesssss .
Hydrocarbon compounds.......coceeeeesecnscncaccens Ceteieeeriieneannes
Hydrogen and carbon....... e
Hydrocuprite (Genth)................ sassscsss .
Hydrodolomite? (Rammelsberg)....... Ceeesineeeiseeeeanas seseseisane .
Hydrohemetite (Breithaupt)..............
Hydromagnesite (v. Kobell) ..... .
%ydrozincite (Kenngott)................ . cos ces

ydrous silicates ..... ceveesssnasrss ceescrcesse cetecncese cieesanen
Toeland spar, calcite.........oeevvennen P
Idocrase (Hally)........oo0vnennnnn cesecasssecsascnsacsses cessesesesens .
Ilvaite (Steffens) ............... ceeeaens teeesecacsnsecsasnsianns cevees .
Ingram’s quarry, ripidolite..............ccoviiiiiiiaaaen. checrsscsrnsae

Iron 5; in trap 5; pyrites 19 ;—alum. garnet 73 ,—lime garnet 75; in
chondrodite 95; oxides in kaolin 120; in ripidolite 132; sulp. hyd.
melanterite 149; sulp. hyd. botryogen 150 ;—sulp. hyd. glockerite. .

Ironton mines, Lehigh county, copper 5; fluorspar 29; siderite........

Isomeric compounds in petroleum................. Geascaseorsesne cesnse
Itabyrite
Itacolumite................ cecoes ceeseseccscnssasssssnsasana Ceteeene
Jack’s mountain..............cooiiiiiat creceisenscrsctscssncsesesene
Jackson’s (W.) quarry, rutile 44; farm, muscovite 85 tourmaline 98;
97 ; cyanite 102; apatite.........c..oveiieiiiiiiiiiiiia..
Jacoby’s quarry, near Conshohocken, calcite....................... cees
B T =) Caseassacrssensasansaasas reee
Jayne, H. W i iiiiiiieiiieiiiiiisiiieniiatiencanens eee
Jefferis, W. W., corundum 31; diaspore 47; beryl 71 feldspar 89......
Jefferisite (Brush) 129; biotite 83;—muscovite 85;—and oligoclase 89,
90; siderite.................. cececees Seeessecssssanantncccansiisasiss
Jenkins’ mine, titaniferous magnetite ..................... o0,

Jones’ mine, Berks county, copper 5; 21; 22; graphite 8; 103; pyrite
20 ; magnetite 38; chrysocolla 105; allophane 107 ; talc 112; cupreous
clay 121; ripidolite 132; apatite 139 ; calcite 154 ; aragonite 162 ; mala-

chite ................ evenes seeconshesercncisnasaces cessnsecscnacense
Jug Hollow mine, Montgomery county, copper 21; barite..............
Juniata valley, limonites 49; 160; siderite............cecvveveennnn.. .
Juniata County . .....ocoiiiiiiiiiiiiiiiiiiiiii i it ittt
Kéammererite 131; holding millerite 16 ,—and chrysolite 72 ;—and penni-

nite 130 ;—and ripidolite.................... seeecacs ceeceteiecnanens
Kaolin 119 ;—and feldspar 95; kaolinite (8. W. Johnson) 118, 119 ,—-and

quartz..........cceeeueen eetesssscscsecescsstcnans .
Katalysine of Gettysburg
‘Katzenellnbogen cceruleo-lactite............. . .
Keim’s mine, foliated magnetite 39; garnet ..... casssssseasncasasanses
Keller—Tiedemann’s Nordam. Monatsbericht........ccociveniaiiiannns
Kellyville, quartaz......... cececssdsessacrsscesstncssnancons sssecssssescs

‘Kennett corundum 33; tremolite 67; aotinohte67 epidote 78; zomlte
81; wernerite 86; 89; tourmaline 96; kaolinite 119; aragonite....

161

167

160

131
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Keoyser, P. D. 80; allanite........coceeiiiiiiiiiiitiiiiniieiiniineneennnns
Kieserite and epsom salt.........ccociiiiiiiiiiiiiiiiiiiiiiiii i
King of Prussia 9; quartz..............coioiiiiiiiiiiiiiiee ciiieiiian
Kintzer’s, rutile 44; QUArtz..............cciiiiiiiiieiiinieierarcntcnnens
Kiskiminetas Valley salt wells 25; ores.

.............................................

................................

................................................................

XKnauertown, Chester county, copper 5, 21, 22; pyrites 19; hematite 34;
magnetite 38; augite 66; byssolite 68; hornblende 69; garnet 75;
orthoclase 94 ; serpentine 115; Potsdam sandstone 115; calcite 152;
aragonite 162; machalite....................ooinaen. Cetecntactsnaen

XKoenig, Dr. 8. G. 37,123, 125, 127, 129, 133........ccoiiuirrninrnenennnnes

Koérmmlich and Lichtenwallner’s mine, damourite

Kurlbaum, C. A, Jr. . ... iiiiiiiitiieieeteceuencnsesessesssssonnnnnn

Kutztown, quartz 56; aragonite 162; cave............ccovivieiiieriinnns

Labradorite 87, 88.........cciiiiiiiiiiiiiiiiiiiiiiiiiiii i iiaaens

Lafayette—see soapstone quarries, Montgomery county 38, 114 ; bornite
13; pyrrhotite copper pyrites 21; enstatite 62; asbestus 69; garnet
73;talc 111; serpentine 113 ; apatite 139 ; dolomite

........................................................

Lampadite .......coouiiiiiiiiiii ittt i i ittt e
Lanocaster county, galenite 11; pyrite 19, hematite 35; calamine 106;

tale 111; roofing slate 125; zinc mines 15, 24 ; smithsonite 161, 166 ;

cerussite 163; galenite 163; hydrozincite '166; dolomite 166; auri-

chaleite 166;—388. ... ...ccceiiiirinrerecrsoiesenessssesnnassanaacnans
Lancaster’s (J.) farm, garnet..........cccoeiiiiiienriiiiiiiiiiiienns
Lancasterite, hydromagnesite..............c.coiiiiiiniieiinennnnecanans
Langite (Maskelyne) .......ocviiiiiiieiineninuenncecsnscoecncsnconannns
Lanthanite (Haidinger) 165; lanthana in allanite
Larey’8 Creek Ore.......c...ciuiiiiiieniiiiieeeceeeceesnieiasncennsesons
Laumontite (HaUY).....ooviriiirieerietoieceerneesecnresaceaasesnans
Lawrence county, siderite.............c.iiiiiiiiiiiiiiiiiiiiiii e
Lea, Isaac 23; corundum 31; diaspore 47; 74.............ccuuu... cesaene
Lebanon, copper 21; fluorspar 21 Hausmanite................ Ceeeanen
Teeds, A. R.,; 88,92, 120 .....cciuiniinieiinineiiirinneincncsconsncnnnnes
Lee’s (Theo.) farm, quartz
B0 -] )
Lehigh county zinc 15; dolomite 155; Valley, ores 49 ; marganese 53;

mountain, allanite 80; university 80 ;—valley magnetite
Leldy, JO8., T4 .ot iriiiiiiieitienentenseerecaenraseanssssssescsrtansans
Leiper’s quarry orthoclase............covviieiieieiiieiniiirinianenanens
Leiperville, bronzite 63 ; beryl 70; tourmaline 96; 97; stilbite 109; apa-

tite 138; orthoclase...........ccovveiiiiiiiiiiiiiiaiiiiiiiiieiiiine,

...........

Lenni, hallite 130; Lennilite, orthoclase 93, feldspar........ tonans evene
Lipido crocite (Ullmann) gothite.........ccoiiiiirnenriciiiniiiinenss
Lesley, J. P. 179; Lesleyite 99; 124;—and corundum 99 ;—and damou-

rite 100 ;—and Pattbreonite.........ccov ciiiiiiiiiiieiiiiiiriinieas .

Teucopyrite? (Shepard)........cceveeveeserorrnerocsncencienenns veeeees

167
134

74
154

158
109

91

73
151
104
161

45
133

171

179
93

288
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PAGE.
Levynite....... Ceeeaeeans et eteeaeca et eiaeas eeeieieeaaes .97
Lewisville, tourma]ine .............. Ceeesereniaes Cheeeeeeiteeiiaeiaans .. 97
Libethenite (Breithaupt)...........c..covvviuenen. Ceeteetieeseentenoas . 141
BT 1 179

Lime in spinel 88; in allnmw 79; in feldspar 87 ; in Kaolin 120 in Da-
mourite 124; in nitre 144; in autunite 144; lime and iron in epidote
78 ;—silicate, Wollastonite 64 ;—alum-garnet 72 ;—chrome-garnet 75;
—iron-garnet 75 ;—carbon and ilvaite 81;—sulp. hyd. gypsum....... 148
Limestone and rutile 44; and asbestus 69 ; and epidote 78; and phlogo-
pite 82; and Wernerite 86; and chondrodite 95; and tourmaline 96 ;
and titanite 102; and gypsum 148; calcite 16%; lanthanite.......... 165
Limonite 47, 48; clay 121; holding graphite 8; turgite and pyrolusite
46; gothite 48; gibbsite 52; psilomelane 53; wad 53; quartz 59;
wavellite 143 ; cceruleolactite 143; cacoxenite 144; melanterite 149 ;

oalclte 154 ; siderite..... 159
41
118
53
. 37
Lockmountain, ... .cooiieiiiiiiiiiiiiiiiiiiiiiiiiiiiiii it . 35
Logan’s limestone quarry rutile 44 ; tourmaline 96; cyanite........... . 102
Logan’s Valley celestite...... ceeens Ceeceevecasscsteaseaseccaranoreisanns 146
London green epidote.................... Cesatercnscensianiracanstansans 78
London Grove rutile 44; quartz 56; museovite 85; chalcedony 59; tre-
molite 67; garnet 73; tourmaline 96; meetinghouse cyanite 102;
talc 112; apatite 138; calcite 153 ; aragonite. 162
Lower Helderberg limonites. ...........coviiirirniinnieneenencecannnns 49
Lower silurian limonites 49; flint 60; siderite.......................... 159
Low’s chrome mine, Lancaster county chromite 41; brucite 51; tale
112; serpentine 115, 116; pierolite 116 ; baltimorite 116; Williamsite
116; genthite 118; magnesite 157 ; hydromagnesite 164; zaratite.... 166
Lycoming county COPPer ......cociviirieiieeiereecneeiersecnaaanns 13, 16, 35
Lyon, Shorb & Co’sore banks §0.............ccccvveuunnn Cereresereaeaes 155
M’Farlaneon coal............oeeveieuienrnienenennaeeans e eeeretiieaane 177
Magnetite and brochantite at Cornwall cesacsssastacesense ccecsnsaasanes 151
Maginnis’ lime quarries, Montgomery county ..........c.couiiiiieinnnns 56
Magnesisa, quarries 112;—and alumina, spinel 36; hydrous, brucite 51;
in magnetite 38; magnesian enstatite in meteoric stones 62; mag-
nesia in Vesuvianite 77 ; in biotite 83 ;—feldspar 89; in tourmaline
95; in damourite 124; in penninite 130 ;—limestone............... .. 155
Magnesite (Karsten) 157 ;—and dolomitel154..............coevueninnn.ns 158
Magnetite (Haidinger) 37; iron sands 39; holding graphite 8; coated
with covellite 23 ;—and cuprite 30 ;—and mussite 65;—and byssolite
68 ;—and zircon 76 ;—and allanite 79 ;—and muscovite 85 ;—and pro-
chlorite 133; and apatite 139 ;—and gypsum 148; and bieberite 149;
and botryogen 150 ; and calcite 154 ;—Sulp-hyd, epsomite......... .. 148
Malachite (Wallerius) 166........000000vtineesrcrconss sensos cerenaen ee . 24
Manayunk, ilvaite...... cresesesnses Ceveestenttettestianssassssrsssensens 81

Manganese binoxide (pyrolusite) 45; 46 53; hydmted53 ,—alum-garnet 74
Manganite 53 ; manganic oxide 45 ;—in spinel 36 ; manganous ox. in gar-

net 72; in dolomite................... Cireeteserenaans Ceeeerieeanaaan 156
Mapletown tourmaline............ovviiiiiiiiiiiiiiiiiieiiieneeerananns T

Seoe W
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Marble, calcite 1525 black..................... e OO 17
Marble Hall, Mont. co., aquacreptite 122 barite............coiveiinn 146
Marcasite (Haidinger) 22; and copperas..... N teeecsnssee 149
Margarite (Fuchs) 135; and corundum ..............cc0uen..... cocsnnss 82
Maria Furnace, Adams C0., GOPPer. .......uunereeernireenreenenncnenenns 5
Marlboro’ pyrites 20; epidote 78; rutile 44; pyroxene 66; 67; phlogopit.e

82; tourmaline 97; wernerite.............ociiiiiiiiiiiiiniiaenn.n . 86
Marmohte and serpentine 115; and brucite..............c.covenenn... 115

Marple township, Del. co., 36, 57 ; titaniferous magnetite 89; chrome
42 ; amethyst 57 ; chalcedony 59; carnelian 59; agate 59; actinolite
67; antholite 68; beryl 71; tourmaline 96; andalusite 98; talc 111;

damourite 125; penninite ..................... cssvssans Cereaeees e 131
Marshall’s (Abner) farm, biotite 83; muscovite................ cevecces 84
Marshalton, Bradford T., wernerite 86; cyanite...... eeeenes eeene veee. 102
Marsh creek prehnite .........ccovviiiiiiniiiiiiineiennan.. PN ceees 106
Marsh gas series, paraffines ...............cciiiiiiiiiiii L, ceeeeees 170
Martite (Breithaupt)............... Geeesecenctaceccrenatrasiransnns ceves 35

; 14

104

M’Connellsburg Cove ores........ ceceseransrancestetacsnsns cecescecnans . 49

M’Intyrécoal field..............ccovvinvvnennnnnn. L P 178
M’Kinney’s quarries, Philadelphia 13; orthoclase 93; tonrmaline 973
titanite 102; laumontite 104; apophyllite 107; stilbite 109; heulan-

dite 110; apatite 138; malachite....................ccoeeenen. Ceeeenn 167
M’Veytown gap, siderite.............cooiiiiiiiiiiiiiiiiiiiiiiieniaan. . 160
M’Mullin’s farm epidote.......ccocvviiiieiiiiii ittt iiii e 78
Media—See Mineral Hill; corundum 32; menaccamte 36; chromite 42 H

fibrous hematite 50; enstatite 62; feldspar 89; fibrolite 99; 100; co-

rundum 100; serpentine............cocoieeinnen.n. Ceeenericeeiiiaas 114
Medina fossilore................... . cecesen eoetetntnnacarencnns cescaes . 85
Meerschaum, sepiolite................. Gseecscseesenarasrsssecsssisssone 112
Megargee’s paper mill, menaccanite 36; opal 61; staurolite 103; apatite 138
Melaconite (Dana)........cveiiiieiiiniiiuinieeanenennienannns tecsavsen 31
Melanite 75; and orthoclase .......... secvosesecsseransastessosecessaane 94
Melanterite (Beudant)........ cectercncccctscassssnasean Ceierenriaenns .. 149
Menaccanite (M’Gregor) 35; and Zrcon..............cccoveeiieneneenns . s
Mendenhall’s lime quarry, 89; fetid quartz 59; orthoclase........ ceeee 93
Mesolite (Fuchsand Gehlen).. ......................................... . 108
Meteoric iron......... Peteseseastssecncnsoacsosanencanns Cerereieeieeeies 22
Methyl Hydrid........ s estesasecaascersernsssescsessatastcersanorsesese 170
Mica group 82; biotite 83; phlogopiw 82 ,—and staurolite 103 ; Bohist

and hematite 34 ; and beryl 70; and biotite 84; and tourmaline 97;

and cyanite 101; and mirabilite? 148; slate and cyanite-301; and

staurolite 101; micaceous hematite........................ 34
Michiner’s quarry tourmaline 96; tale............... cesssecstannaians P § b

Middletown, Del. co., corundum 32; menaoesnite 36 ; magnetite 39 ru-
tile 45; pitchy limonite 50; quartz 56,58; chalcedony 59; actinolite
67; tremolite 67 ; antholite 68; asbestus68; beryl 71; chrysolite 72;
biotite 83 ; muscovite 85; fibrolite 99; staurolite 103; talc 111; ser-
pentine 115; jefferisite...... . feeeserecienans 129
Mifflin co. ores 34; 49; limonites
Millerite (Haidinger)............. , 16
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Mine waters and gypsum.
Mineral Hill, Del. co., (see Media, ) actinolite 67 ; asbestus 68; sunst;one

89; moonstone 91; 92; orthoclase 94 ; halloysite 122; margarite.... 136
Mineral coal................ 17
Mint of the United States. ]
Marabilite (Haidinger)........ ceensnes 148
Mispickel ..........coviiiiiniienia.. 23
Molybdates 145; of lead Wnlfenite.. 145
Molybdenite (Brogniart) 9; and copper................ciiiinnnnn ceee 21
Molybdite......... Cererseseeiaeaen esese 54
Monocacy creek graphite. 8
Monroe county 56; chalcedony 59 ; oalcite cocesecenans teceesesecnccnne . 153
Montour’s ridge fossilore............c..ccoiiiiiiiiiiiiiiieaa 84
Moonstone, albite..................... P - 1) W ]
Morenosite (Casares)....... oo 150
Morgantown 38; copper.............. cesecen 21
‘Moro Phillip’s chrome mine—(See Phillips)................... Gecosacns 43
Morris Hill pyrrhotite................. Ceeteceecssnnanen eseesccceiessenonns 17
Morris mine copper............... Ceseeesevitsacsensantatsasacnssssnnse .o 21
MorriSon’s COve OreB..........cvevievieeneiiecnacecnncans sesesansesesaee 49
Morton 8. G. 64; H....... ceeenns Ceeerteeaecaeaees cesessrennes R ¥ (]
Moselem mine limonite . Seessssssssssscssasasssasassss PR . 47
MosqnitoValleyblackmarble......... ..... ceesercenannes cecsessevccsss 154
MOSS BZALE. ... covitiieiiiiiiiiiiiiiiieirieieeaaas teeeeeiaainenann 59
Mountain lea.ther, mountain cork, asbestus...........c.oceeeiiunann ceeen 69
Mount Ararat magnesite..........covevviiiiiianiin. sesessecssans teeses. 138
Mount Penn magnetite. ceeees 38
Mount Zion Hill cyanite........... eesttisessantanannse P eeesess 101
Muncy 85; COPPer.....c.cvvricenrecnsnnnnas tececcsscerrarssne sessssesace . 16
Munrog, C. E..ouiiniiiiiiiiiiiiiiiiiiiieiiicirasensienesnensencnes 130
.Muscovite (Dana) 84; and titanic iron 36; and magnetite 37 38 H nnd

quartz 55; and garnet 73 ; and biotite 83; and tourmaline.......... 97
Mussite, pyroxene.......... ceeeen cassencses ceteesaneans 65
Naphthaline series..... Ceeeeieteeaiitieeeeiaeeiaenes cosens Ceeeenaa. oo 176
Napoleon mine, Montgomery oo., zincblende .........coco0iinennn recenss 14
Nazareth quartz........ tetessesetettcesassens seeessenssnen teerescsaneenn 56
Necronite, orthoclase............c.00 teeescssecccnnacnns teeresiienssonans 93
Neminarz, E. F. 83............ Cereseeeeaes eeeees Cereertiriianans ceeee.. 132
Neolite? (Sheerer).........eceeveeeveneeeneeenns P [ 3
Nevil’s academy, Bucks co., tourmaline 97; oyanlte eeeensacarenvan veees 102
Newark, Del., limonite 160 ; siderite... 160
Newberry on petroleum. 170
New Britain mine, Bucks county 4; galenite 11 zinc blende 15; dolo-

mite 156; malachite .......coveveeieeneiennereeereceeeoeonennnns 167
‘New Garden, Chester co., rutile 44; tremollte 67; phlogopite 823 kaolm

119; columbite 137 ; apatite........ccovviiiiiriiieeiiiriiirieeeese.. 138
‘New Holland 56; smokyquartz....................... 58
‘New Hope, Bucks co., copper 21; vesuvianite 77 ; epidote 79 barite 146 ;

malachit.....ooviietiriiiiiiiiiiiiiiiiiiiiieiiiiiiiiiiiiiiiieiiiinee 167
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New London town tourmaline.............cccoeviiiiiiiiiiiniieeinnnns
Newlin, Chester county, beryl 19; fluorspar 29; menaccanite 36; mag-
netite 38; diaspore 47 ; 57; actinolite 67; asbestus 69; beryl........

New Salem, micac. hematite 34; amethyst..........................o0
Newtown, Delaware county—(See Castle Rock); enstatite 62; tremo-
lite vevevneinnnininniaiies BN N

Nicholson’s gap malachi te
Nickel, millerite 13, 16; and iron 14; in Kimmererite 16; and copper
21; and arsenic 22; gymnite and genthite 118; sulph. hyd. moreno-

- N .
Nitre......ocovvvvninns
Nittany Valley ores

Nivins’ (D.) lime quarry, rutile 44; phlogopite 82; wernerite 86; ortho-
clase 93; tourmaline 96; fibrolite 99; titanite 102; columbite 137;

apatite 138; aragonite...... ceesevenes ctenennons coassecs ceeeenccacens
Nodular garnets............ e eeeeetteetactaattnattetttttensatnatenasnnns
Norian 174; nonyl-hydrid............ Ceereiaeiaaes cesescssnnseasansasen .
Northampton county—(See Easton;) quartz 56........................ .
Northumberland county fossil ore.......... tesrecenaaes Ceeteeesienans .
Norristown lignite .........ooiuieiiiiiiiiiiiiiiiii ittt

Nottingham, Chester county oorundum 32; chrome 40; rutile 44;
brookite 45; chalcedony 59; asbestus 69; beryl 71; garnet 73; mus-
covite 85; talc 112; meerschaum 112; serpentine 113, 114, 115; mar-
molite 115; deweylite 117; feldspar 117; Kaolin 119; hallite........

Ochreous cobalt wad .............. coee
Octarara croek chrome................
Octan; ootyl-hydrid.........cooooiiiiiiiiiiiiiiiiiiiin.... Ceeeeieiaiaee
01l well; Alba, Bradford county, 26; oils............. enees teereraeaann
Oleytown, Berks co., quartz 56 ; chalcedony.......... teeesecitiasaannas
L0 T 4 B T
Oligoclase (Brelthaupt) 89 ,—and corundum 32 and tremolite 67; and
zircon 77 ; in granite....... .
Olivine and bronzite .............. .......000 .
Ooliticflint...... ..ol ceees
Opal (Rlinius) 61; opalescent feldspar ........ .
Organic chemistry ; organic acids.................... ceeestassencrcnsanas
Oriskany sandstone................ cossasvecasnsae
Orthoclase (Breithaupt) 92;—and pyrrhotite 17; and gamet 73; and
muscovite 86; in granite 88; and albite 91; and kaolinite 119; and
kaolin 120; and apatite......
Osborn, Joseph, tourmaiine........ ceescensns
Osborne’s Hill, garnet 75; titanite.................oooiieiiiii,
OUWAFOVItO ceeevverrpnrnnnenenenneennenenns .
Oxford, Chester county, pyrites 19; corundum 32; garnet 73; tourma-
1 T s
Paint from graphite....... .
Painter’s farm, see Dismal Run tremolite 67; zircon 77 ; oligoclase 90;
tourmaline 97; Cross roads, biotite........
Palmer, L. ii; corundum.............. ..
Paratines 170............ccceiuivennnnns .
Parkesburg, Chester county, rutile 44; itacolumite 59;_tourmaline....

D R R N R R RN Ry
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Patterson’s farm, Chester county, 36 ; halloysite 121; ripidolite 132; Pat-

tersonite (LeR) .....ccciuieeiiireriaiacseressessscncecsncssanasannss .
Peach Bottom, York county, slates 8, 125; wavellite................... .
Pearl spar, dolomite......... seseessceancnessesessnectessssssesssesscnne
Pearse, J.B............... cecesvscensane cessesssssesssscanscsasaseasnas

Pearce’s paper mill in Kennett, sunstonesi) 102 titanlte 102; epidote
atoldmill.. . ... . ieiiiiiiiiiiiiiiiiiiiiiii ittt it
Pebal and Freund ; petroleum..........
Pelouze and Cahours; petroleum............
Pemberton, H., Jr. 18.. .. coiiiiiiiiiiiiieneiiiniieciecisenasnnes ceeenene
Penninite (Dana) 130 and dolomite 156; and ? hydrodolomite .........
Penn’s Mount........
Penn’s Valley, ores..............
Penn’sMeetingHouse,apatite
Pennsbury, Chester county, magnetite 39; quartz 56; 59; pyroxene 65;
biotite 83; muscovite 85 ; sunstone 89; orthoclase.

Sesecrsccsccssnnces

Pennsylvania Furnace, ore bank........... coveessarssacsses

Penn township, garnet 78; agalmatolite (pyrophyllite ?).

Pentlandite (?) (Dufrenoy) 18.....cciviiveveenrnecnennnnns teeescennaese
Pentan..........ccovivvivinninennn. ees

Pequea mines, Lancaster oounty 4; galenite 11, 12; zine 15- rutile 44;
quartz 56; chloritoid 185; wulfenite 145; vanquelinite 147; angle-
site 147 ; galenite 163; cerussite ................c.cocuvuunee

Perkiomen mine, (near Shannonville,) Montgomery county, copper 5,
21; pyrites 20; mispickel 23; covellite 23; cuprite 30; melaconite
31; hematite 34; quartz 57; chrysocolla 105; breunnerite 158; libe-
thenite 141; pseudomalachite 142; barite 146; malachite 167; chal-
copyrite 168; azurite 168; wulfenite..............ccevuuuen .o

Peter’'sdam, garnet..................
Petrified horsehair...................

Picrolite and serpentine 116
Pikeland, Chester county, 8; tibrous hematite 50; gibbsite 53; zircon..
Pioneer Run, oil . .... DN N

Pipeore................ tevasane Cerereneees cesacs ceaenns
Pisani.............covivviinnnnn.

Pitch blende, uraninite....... eeesenens eesessessecsscacssssesee teeesenae
Pitchy limonite..

Pittsburg meteorite 6; galenite 11; coal bed, siderite 161; aragonite. vee

Phenols................ ctecssescecnsene .
Philadelphm—(See Fairmount ; Falls of Schuylkill; Germanwwn ;
Gray’s Ferry, &c.;) beryl 71; epidote 78 ; zoisite 81 ; biotite 83; mus-
covite 85; fibrolite 98; bucholzite 101; cyanite 101; apatite.........
Phillips’ (Moro) chrome mine, Chester county 43 ; asbestus 68; garnet
73; serpentine 116; zaratite 166 ;—chrome mine, Delaware county
43; penninite 131; chrysotile 116; titanif. magnetite................
Phillipsite......... Cteessescsesteanesttsnsasersntrassesntere
Phyllite and chloritoid.........cociviiiiiiiirieiacecneeieiesienenas
Pheenixville galenite 10; tunnel, zine 14, 15; pyrites 20; covellite 23;
melaconite 31; brookite 45; gdthite 48; quartz 56; smoky quartz
58; chrysocolla 105; pyromorphite 139; mimetite 140; wulfenite

PAGE.

134
142
156
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78
175
171
155
164

2

49

138

93
50
112
18
172

163

143

110
135
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[ ] PAGE.

145; barite 146; anglesite 147; calcite 153; dolomite 156; cerussite
163; malachite 167 ; azurite 168; chalcopyrite 168; anthracite....... 178
Phlogopite (Breithaupt) 82; hallite ..........c.ccoiiviviieiiniiiiian., 130
Pholerite and Kaolnite. ...........ccuveeereerneennaetoreeennennnennnss 118

Phosphorus in pyromorphite 139 ; in limonite 144 ; phos. acid in clay 121;
hyd. phos. iron, vivianite 141; cacoxenite 143; hyd. phos. copper,
libethenite 141; peseudomalachite 142; hyd. phos. alum. wavellite

142; hyd. phos. uranium, auntunite...............cociiiiiiiiiiiiiae, 144
Pleasant Grove titanif. magnetite...................oooiiiiiiiiiLL, 39
Pleonaste, Spinel......cc.uieieiieereiiiiinrernieitaiesnieeciieiracaienes 36
Plumbago......cooiirieieereriieeceiintieceeesieaiennnsncans Feeeennerenes 8
Plymouth Creek lignite..........cooevnviiiinniininnnn Ceeeesnertanannns 179
Poconac Valley qUartz.......covueieeneineiieniiieeicrcneacascenasennns 56
Poepplein G. J., 88lt ... .coiiiiiiiiiiiiiiiiiiiiiiiiiiciii it iieeaas 26
Pond Bank lignite...........cooiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiinne, 179

Poorhouse quarry, West Bradford township, Chester county, pyrites 20;
rutile 44; quartz 55 ; asbestus 69 ; orthoclase 93 ; cyanite 102; damou-

rite 124; calcite 153; dolomite........cccoveeiieirnneeceencancencanes 156
Porphyritiogneiss.........cooviiiiiiiiiiiiiiiiiiii it 93
Porocelainous serpentine..........coieiiiiiiiiiiiiiiiiiiiiii i, 115
POTOr, JAC. .. .ivuvieerreeaeeseneennscesescesasosasssenssssnscensennnae 111
Potash 53; in biotite 83; in feldspar 87; in orthoclase 92; in damourite

126; in margarite 136; potassium-bromide in salt wells 27.......... 14
Pottsville galenite 11; quartz and siderite 160; kaolinite 160; siderite.. 160
Potsdam sandstone serpentine...........cccoeviiiiiiiiiieiiiiiiini., 115
Powell’s (Abram) fibrolite................. ... tecesseenncscesraniranen 99
20 < T 59
Prehnite (Werner) ......cceeeieiiiiiiiiitiieinaseoneienoieisienncacnns 108
Pricetown zircon 78; allanite...................coeiatne N . 79
Prince’s quarry zoisite 81; staurolite 103; apatite............ccceeuu.nns 139
Pritchett’s farm staurolite.............cooiiiiiiiiiiiiiiiiiiiiiiiiine 108
Prochlorite (Dana) 132; and tourmaline.............ccveeieieniiannnns . 9%

Propyl-hydrid.. ... ...coviiiiiiiiiiiiiiiiiiiiiiiiiiiiieteiiiiiai i 71
Providence (Upper and Lower) township, amethyst 57 67 ; asbestus
68; beryl 71; garnet 73; orthoclase 93; tourmaline 97; andalusite.. 98

Pseudomalachite (Hausmann)........coveiieieiiineieiennceieienesecnes 142
Psilomelane (Haidinger)46..........cc0eiiuiieriecnreiecienssiecaecnnns 53
Pseudomorphous serpentine 113; qUArtZ.e......cccvveiieeereneecncnans 61
Pugh’s (A) mill, Chester county beryl 71; muscovite 85; tourmaline.. 97
Pughtown, Chester county graphite 8; allanite..................oceieee 79
Pusey’s mill, zircon 77; quarry, rutile..........c.ooiviiiiiiiiiiiiiia., 44
Pyrite (Haidinger) 19; and cyanite 101; and gypsum 148; and copperas

149; and halotrichite 150; and calcite........cccvveveeineeneennnnnnn 153
Pyromorphite (Hausmann) 139; and wulfenite.........ccoceiiuinnenns 145
Pyrope, garnet............cecveeveennen 0e0ssssacencasassssnesassesaseses 74
Pyrophyllite? (Hermann)........ccovieieiiierenenecesncnensnesasncnns 112
Pyroxene (Haily) 64; and epidote 78; 79; and feldspar 88; and titanite

102; and neolite? 105; and serpentine...........cccovvveeieeneennnns 114
Pyrolusite, (Haidinger) ........c.ociuiiiiiieniiecceneienecenaians 45, 46, 53
Pyrrhotite (Dana) 17; 13; and phlogopite 82; and glockerite.......... . 151

Quarryville, Lancaster county, pyrrhotite..... seceses esecssssassssssses 17
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. .
Quartz holding graphite 8;—and rutile 44 ; 55; and asbestus 60; and gar-
net 74; and zircon 77; and epidote 78; and muscovite 85, 86; and
tourmaline 97; and fibrolite 98, 99; and cyanite 101, 102; and ser-
pentine 116; and chrysolite 116; and kaolinite 118, 160; and vauque-

linite 147 ; and anthracite............... ceescasisserserassnccrenns .
Radiated quartz 57 ; actinolite 67; musoovite .......................... -
Radnortown, Delaware county, quartz 58; rutile 62 ; asbestus 63 ; garnet

73; talc1ll; serpentine 114, 115, 116; marmolite 115; chrysolite 116;

deweylite 117; magnesite.......... Seeeecetssesascecssssareceancans .
Ralston ore bed, siderite...........cceveiviinennnns eeeeectaettcenanns .
Rammelsberg 18, 79....... Geceessencesasssesasssntsvsnssassasrassorsnnes
Rand T. D...... Ceeeaees R : A 7 43, 54, 61, 70, 75, 81, 88, 103, 107, 144,
Randolph county, N. C. meteorite..... cececaaans tecesseseenns cesensanne
Rangoon tar......ccivieiiiiiiiiiieiiiiiieneieeieanenns N
Rautenbush, near Ren.ding, stilbite ......... P
Reading 58, 183; copper 21; magnetite 38; agate 60; jasper 60; garnet

755 allanite 79; epidote 79; orthoclase 94; siderite........ tesesnse .o
Red Bank cannel coal....

Red fossil ore........ coceeases
Redhematite ........ Ceeaieeiei ittt iaaaas
Red Pit mine, Lancaster county chrome tntan. magnetite 39 ; serpen-
tine 115; genthite 118; zaratite.............c.ccviiiviiiaiiiiiaiiiii.
Redtenbacher....... eeersecesetataanns Ceerenens
Reichenbach on petroleum. .............. cssevesscnsssns ceereeinans veeee
Reynolds’ mine, chromite 42; tale 112; picrolite 116; caloite PR seees
Ridge Road garnet........ocoveiiiiuiiieiencnseieisnnncnnenns ceeeaees ..
Ridleytown orthoclase ........coeivviiiiiiiniiincicnnnennn. ceccssanssnns
Rindsburg mine cceeruleo-lactite.........ceieviivniiiiieiiiiiiiiane. .
Ripidolite (v Kobell) 131; and hematite 34; and titaniciron...........
Riversand.............cceaeee. ceecen cecesasncssases cacsens cesorcsesnss .
Rhodes, D. zircon........ Ceeeeen ceeeeaes Ceeesstaetacncsctesitnatcnnsaneas
Rhodochrosite (Hausmann)...........
Robinson’s Hill, Philadelphia, graphite...... teeisesensnen eenes eeenaes
Rockdale actmolite 67; asbestus 68; hornblende 69 tourmaline...... :
Rock Springs, Lancaster county, chrome 40; chaloedony 59; carnelian

59; agate 60; tourmaline 96; talc 112; baltimorite 116; serpentine..

Roepper, W. T. ii, 5; 16, 18, 20, 22, 35, 37, 47, 54, 65, 70, 125, 151, 155......

Rogers H. D. iv, 4,11, 77................. tecsessssesentasesssscrassas
Rogers R. Ee..iitiiiiiieiiiiiiiiitieanireenncnencnanannss cestecasnecens
Roofing slates, Peaoh Bottom 8; wavellite 142; damourite..,....... cees
Ronalds 170, 171............. ceesrectiiatasscenstereroasessioesesane coene
Rose’s quarry, enstatite 62; neolite 105; serpentme 113; prochlorite. .o
Roxborough garnet 74; talc............. cevsesenss
Rutile (Werner)..........coovvuviinnnenns e eeseceateiietireeetitteannes
Sadsbury, Chester county, rutile 44; amethyst 57; mllky quartz 58;
epidote...... ceecsenne cessscenan teseeceenestetttsetannnnnan.
Sadtler, 8. P.iv...... g .
Sahlite, pyroxene 65; mistaken for iron ore65,—and orthoclase....... .
Sal-ammoniac.................... [ PR sesessesnevane

PAGE.



INDEX. B. 201

Salom P.G.63....... e, e,
Salt 25; wells; salina at Tarentum 25; Saltzburg wells 26; Westmore-
land county epsomite .......... Geteteccccteccseractansaancsctoancnas
Saucon Valley zinc mine 15; quartz 59; zircon 76; garnet 74; sauconite
and kaolinite..................coiiae. Ceeeeieiieeieenaa, ceesecscne
Say’s (B.) zircon................. sotococcanrssessssseses
Scapolite, and pyrrhotite................. secsccsacs e Cereeieiiaeaae .
Schaeffer,C. F.....cooviiiiieiniinnnnns TN Ceeeeeeneaaene
Schorlemmer.
Schrader, W.........cc.ovvunnen
Schroeder’s zircon................ Crescesesnsnon caescavensesassacas PN
Schuylkill county hematite creasas cerenennn
Schuylkill copper works.. ... et teeeacatiteieteataetttttiaaeaasaeaeaas
Schuylkill Falls, (see Falls,) fluorspar 29; 70 titanite 102; chabazite
109; river sands 368 ; river titanite 102; Water Gap....cocivvninnnnn.
Socott’s chrome mine serpentine 115; marmolite 115; penninite 131;
magnesite.........ccieiiiiiiiiiiiiiiniaeie.. teeeeasesntatanassnnaann
Scranton, millerite 16; siderite ceeeeas
Seal, T. F..ovvvirriiiniinnrncnnaconcnns Ceeessescseteatettiannteertannas .
86hnde Ofl.. ... .......oisei e Meenns
Seissholtzville, Lehxgh ©0., 8; ore 66 ; orthoclase 94; prochlorite....... .
Selinsgrove, calamine.............eceveuunn R,
Semi-bituminouscoal............c.oiiiiiiiiiiiian.. cesssnsee

Sepiolite (Glocker)..
Serpentine (Wallerius) 116; range 39, 40, 49, 50, 63, 67 ; quartz 56 ; chal-
cedony 59;—quarry 62;—barrens 62; and asbestus 69; chrysollte
72; biotite 83; and feldspar 88; and albite 91; and staurolite 103;
and neolite ? 105; and talc 111, 112; and sepiolite 112; and halloy-
site 122; and jefferisite 129; and hallite 130; and prochlorite 133;

and magnesite 157.......... ceerescocen cecesrssesenncacsannnanses ceon
Seybert, H.,cuprite30,43 L
Shade mountain.......... .

Shannonsvilie, Mont. co., zinc 14 ; pyromorphlte
Shaw and Ezra’s quarry, amethyst 57; beryl 70; garnet 73; mnsoovite

85; albite 91; 92; orthoclase..........ccceeeeiiiiiniiiieiiiiinenn. .
Sharples (S. P.) diaspore 48; 69; orthoclase 93; 114; 123; 125; 127 ceenn
Shamokin quartz..

Shepherd C. U. 5, 8,7, 23 76....... ceseeens

Shimersville pyroxene.......
Shoemaker’s quarry orthoclase ..............

Siderite (Haidinger) 159; and barite..........ccovevieieniniennnes
Silicic acid 55; (opal).......... ceness teeeinenas
Silicates...............c.oooueee .

Silliman, B. Jr. 6, 80,85, 84.......ociiiiiiniieiieiitiirntiniinneine..

Silurian damourite 125; dolomite 155; llmestone and chlontoid .....

PAGE
126

149

120
77
17

111

171

23
-

76
34
121

158
139

140

93
135

13
122
65
93
146
61
62
100
185

Silver 4; silver-lead mine pyrites 20; copper 21; hematite 34; mala- '

chite.. .. ouiiiiiiiiiiiiiiiiiieiiiernnnes
Sinking Springs velvet ironore................
8inking Valley, Blair county, galenite 113 zinc 15, 49, 108; smithsonite
161, 163 ; cerussite............c.c0uuennn

167
48

163
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PAGE
Smedley’s, J. OTe8.. .. c.iiiiiiieerieceeerenossssesscensssssssssnssses sess 50
Smith, Dr. Geo. ii, 36, 62; Smith’s farm epidote ......................... 78
Smith, J. L. 29, 127, 139, 140, 145, 147.........ct.iieiirrneenccnnsncornnces 153
Smith and Brush 52, 90, 94, 121, 124, 127.....c.0viiiiiiieiiiionncsennnes 131
Smithsonite (Beudant) 18; 161; and cerussite 143 ; and aurichalcite 166;
and hydrozincite.........cccooiiiiiiiiiiieiieiieiieciriireeninenenns 166
SmOKY QUATIEZ......oovteiiiiiiiirieiiitiiitiiieiiieiisirestecassaccnces 58
Snyder county ore .........c..ceiiiieiiiiiieiieiiiiiianens Jertiinnninnenns 34

Soap Stone quarries, Lafayette, Montgomery county, pyrrhotite 17 ; cop-
per 21; magnetite 38; tit.iron 3); asbestus 69; hornblende 69; gar-
net 73; zoisite 81; albite 91; staurolite 103, tale 111, serpentine 115,

Jjefferisite 129, epsomite 149, calcanthite 150, dolomite............... 156
Soda in phlogopite 82, muscovite 84, feldspar 87, margarite 136; soda
sulphate, mirabilite....... N 148
South mountain and trias copper 16; spinel 37, syenite 65, sahlite, py-
roxene 65, epidote 79, talc 112, malachite 167, chalcocite............. 167
Somerset COuUNtY ...covvuueeneeeceerienececcensencans sesscarecasvasssanse 35
. Spang’s mill, Berks county, magnesite. ................ccoiiiiiiiiien, 158
Sphalerite (Glocker)......c..coviuiiiiiiiiiiieiiiiieieeieniiiieieeeieennes 14
Sphene and garnet 74; and allanite............c.coiviiiiiiiiiiiiia, 80
Spiegeleisen mistaken for meteoriciron6..............cociiieiiiiiini, 23
3] 03 1T N 36
Springfield beryl 71; garnet 73; tourmaline 97; andalusite ............ 98
Spring Mill, Mont. co., pyrolusite 46; gbthite 48; talc 111; serpentine.. 115
Spruce Creek dolomites...........ccoeviiinieieireirrirecesasacesnncanss . 155
Stalactite opal 61; KutztOWI CAVe.......oveurrrneeenseeenerencennnnsenns 154
Stamp’s tavern biotite 83; Sepiolite 112; antholite..................... . 68
StarT, ISABC. covuvereerieeiiineriiieciasenscerosesssancascesscnssaoes veees 53
Staurolite (Delamétherie) 103 ; and cyanite 101; and serpentine ....... 114
Steamboat wavellite.........ccoiciieiriitiiiniiiiiniiiectcroierieenannns 142
Steatite (Cronstedt) holding pyrites 20; sta.urollte 108...ciiiiniiinnnns 111
Steele’s mine 38; hematite 34; pyroxene 65; garnet............. Ceeeene 75
Stellated QUATtZ........coiiiiiiiiiitieiiieieieieiettiontateectaciannnans 57
Stibnite (Dana)............. veeesesesacsesesnsectasasssens Qececarencans . 9
Stieren (Ed.) “on brines’.........cceiiviiieniiiieniiiiiesieirerosasecnens 25
Stilbite (Haliy) 109; and heulandite............cccoeivivierinen cvennns 110
St. Marys, Chester co., bornite 13; hematite 34; magnetite 38; 65; bys-
solite 68; garnet 75; orthoclase .........cecveveeiiiieeininnnenennns . 94
Stolzite (Haidinger)........oiveieiiiieieeiiiteceersceseececaneancnnns 145
Stone mMountain.. ...cviiiiiiiiiiiiiiiiiiii ittt teiirieiaeeaeeaane 35
Strode’s mill asbestus 69; epidote 78; oligoclase 90; aquacreptite 122;
magnesite..........cuivuennes teettececenertciatectsacocnassantasaons 157
Strontia sulphate, celestite............... Ceeetreeneritenstecteanntanatae 146
Subsilicates........... Ceeeeeescaaes eeeereieanann eeraseeieeteatiteanaas 128
Sugar Valley ores............. eeeeees ' , 49
Sullivan co. copper 13......... e . y 16
Sulphur 7 sulphates 145; baryta 148- strontia 146; lead (anglesite) 147
Summit Hill, Carbon co., 28 ; pholerite 118; kaolinita .................. 118
Sunstone 94; oligoclase 89 and titanite........,...........oeel. PO + 102
Swain’s (J.) quarry quartz 56 ; muscovite 84; orthoclnse ...... eeeeenes " o3

Syenite and pyroxene 65; syel}_iyc range, Lebigh co...... cevesns vereeees B9
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PAGHE.
Talc (Agrioola) 111; holding graphite 8; pyrites 20; and spinel 37; and
actinolite 67, 68 ; and zircon 76; chrysolite.. ........ccccuuuueen.... 72
Tamaqua, Kaolinite ......ccocveiiiieiiiiiiiiiiiiiiiiiirieneririenecnnnes 118
Tantalates......ccviiiiiiiiiiiiiiiiiiieeieteieeetesicntiseiascnsnsnonnes 137
Tarentum, salt well.......coveiiiiiiiiiiiiiiiiiiiiiietieiniiiccnscencens 25
Taylor, (W.J.) 24 . coiiiiiiiiiiiiiiiiiiieeeranieeeeneiieneracsnonnnns 147
Taylor’s mill, epidote 78; deweylite 117 ; magnesite 157; aragonite..... 162
TellUrBLOB. ..o veeeeinreeenieiaroseseeaesssncseossssncossssssssssansen 145
Tennantite (Phillipg)e....ciuiiiieieiiiiiiiiiieieieieieiiicneieecaennsns 24
Tertiary, lignite........ccovieiiiiiiiiieiiiiiiiiiieiitiiecnencesnenennns 179
Tetrahedrite (Haidinger)..........cccvvviiiiiiiiiiiiiieiiiiieeincnnnnn. 24
Texas, Lancaster county millerite 16 ; pyrites 20; eomndum 32; magni-
tite 38; titaniferous magnetite 39; jasper 60; enstatite 63; bronzite
63; pyroxene 66; tourmaline 95; talc 112; serpentine 115; damou-
rite 125; jefferisite 129; chlorite 133; pennite ....................... 164
ThAIIONO ... eeeeeneeeeeeeeeteeeteerennnnneaesscseecessssssssonnanns 178
Thallium pyrites........ccviiiiiiiieiiieeiiiiiiieeeneciseenecnsennens 21
Thomas’ (Dr.) PIPEOre .......ccvciieieiiieiireieeseseccessesssccnsconssns 50
Thomson (Thos.) 113; fibrolite......... M eeeeeessesecttacetsaeccsnnnnnes 100
Thomas & Co.’s mine,damourite...............coieieiiiiiieiiieeennns 128
Thomsonite (BrooKe).........c.ceeiieeiiucincenceessisroscecsosessnsnnns 108
Thornbury, Chester county, menaccanite 36; rutile 44 ; muscovite 85;
tourmaline.......covviiiiiiiiiiiiiiiiiatetieniieireieitiiiasacesnns 97
Thornbury, Delaware county, amethyst.................cceeieiiiinnne 57
Thorpe 8nd YOUNZ.....cvveenriieniiienneneannnnenns p 174
Thuringite and Pattersonite 135; and prochlorite. 133
Tilly Foster, serpentine.......i..c.ciiiiiiriiiiiiiieiiiiiirirniinennenns 113 -
Tine.oiieiiiiiiiininna.. T 7
Titanite (Klaproth)......cccoveiiiiieiiiiiiiiiiiiiiiiiiiiiiiii i, 102
Titanic acid and hematite 34; (rutile) 44; (Brookite)........ccevueauuns 45
Titanium and iron (n‘enaceanite) 36; in magnetite............ccc00uine 38
Titaniferous magnetic ironore...............ciiiiiiiiiiniiiieiiiniinee, 39
Tobyhanna, pyrolusite 46; MaANZANES «........cccveeineieiesanecnnnnnns 53
Topton magnetite 33; limonite 47; prochlorite............cccovvvnvenn. . 133
Torbernite (Werner) .......ccoeeieieeiirereoienerieensanennaniencenenns 144
Torrey, J. galenite .. ... ..coiiiiiiiiiiiiiiiiiiieiiiiinieccesetecorcanaans 12
Tourmaline 9, 95; and corundum 32; and beryl 70; and zoisite 80; and
muscovite 85; and oligoclase 90; tourmaline (Rinmann) 95; and
damourite 125; and euphyllite 126; and prochlorite 133; and mar-
23 4 1T N Ceeeeanes 136
Towandacoal ............ccovuennes Gacseesiseenseresrtuscnssrsananaseras 178
Trainer’s (W) farm, beryl.........cciiiiiiiiiiiiiieiiieenrenecsncannnns 71
‘Trainer’s mill dam, near Upland tourmaline............ccoeiviiiinannns 97
Trap, pyroxene 66; and hornblende 70; and chrysolite 72; and garnet
2; and feldspar 88; and labradorite 87 ............cccveiivviivanenn, 83
Tredyfirin pyrites....ccvuiieiiiiiiiirierenreecerocnsenanees essesscs . 19
Tremolite 64; 67; holding graphite 8; and serpentine 115
Triassic galenite 10; bornite 13; oopper ................................. 21
Triclinic feldspar 89...... ... . iviiiiriiiiieiiionteeennsecrencascnannnns 91
Trimble’s (Gen.) iron mine, fibrous hematite 50; gibbsite 52; clay 121;
wavellite 142; coeruleo-lactite................... DN . 143

TrOOSE (DX-)erernrrnrnnenesncaennnn e et aaaa, ceeeee T
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Tungstates........ocovveeiiiiinieneiannenas eseeses cesescsccnsacsan

POFQUOIS . e o et ieiriniesneneiesesensecaeasosssansassssssssenscssscasnsnas .
Turtle Rock, Fairmount Park, chabrasite............. tesesescescsancann
TusCArora MOUNLAIN OFO.....cuevieeierereeetosecirsscoracacasessssacnns
Tussey MOUNLAIN. ... .c.vtuenieieceereseassacssesscsssocaserasssssnane veo
Twaddle’s paper mill, amethyst........ccccoviieeiiiiiiiiiiiienninnnnnens
Tyson, 8. 85 34; 107 c....viirieieeeiineenersosocssosesossscsonncsoessans .
Tyson’s mill 8taUrolite .......ccivuiiiiiriiiiiniiieiiiniicenanencnenonees
Tyson mining co., chromite.......ccccvviiiieeniiirereeiererecnecennnnns
Ueberoth zinc mines, sauconite....... sececcacsans teceecsccacecsescrsns .
Undecyl-hydrid........... veeeesseressncancessrasssessssstsseneretetstese
L85 4T LT U= T
Unionville, corundum 32; spinel 37; magnetitess diaspore 47; brucite
51; gibbsite 51; pyroxeue 66; beryl 71; garnet 73; zircon 77; zoi-
gite 80; muscovite 85; oligoclase 80 ; albite 91; orthoclase 938 ; tour-
maline 96; lesleyite 100; damourite 102; cyanite 102; corundum
102; talec 112; serpentine 115; halloysite 121; damourite 123;
euphyllite 128; jefferisite 129; ripidolite 182; prochlorite 132; patter-
sonite 134; chloritoid 135; margarite 136; apatite 138; malachite....
Unionite (zoisite)e....ceovviviiiritiiiiiernneceiicnnenns ccesccsccsens .
University of Penna., cabinet chrysolite...........ccccieeieneiencacanns
Upland, Del. co., titanic iron 36; molybdite 54; beryl 71; garnet 73;
orthoclase 93; anthonite ........c.cevvveiineniinerienieceiieciiocnnans
Upper Helderbergores......... cetevesecesatnsnscsasancnans cecesevenrane
Uraconite (Dana) 43.........coviiineiiies coveronecncsereseieecsnnsanes
Uranium, phosphate (torbemite) 144; antunite 144 ; sulphate, uraco-
nite..... tesesesecstesasncctssrrcirsans tetcaccetsescecenans ecensesee .
Uranic oxide in opal................ tessan RPN [N teose
Uwchlan, Ches. co., graphite............. U T ceesssnan
Valley Forge, Mont. 00.,2inC.....c.cco0uueneee seesstrascrsssscssass eeses
‘Valley Store pyrites.......... eeeeseesenterinetatsncsnscranranns PP
Vanadateof lead..........cco0ouenes eeesasesiin Cheerietecsticnaisesennns
Vanadic acid in descloizit®.......cocvviiiieniiiiiiiiiiieiiiniianeenas
Van Arsdale’s quarry, Bucks co., 8 molybdenite 10; pyrrhotite 17,
pyrites 20; quartz 58; wallastonite 64; pyroxene 65; garnet 74;
zircon 76 ; phlogopite 82; muscovite 85; wernerite 86; feldspar 89;

orthoclase 94; 103; apatite 139; gypSuUM. .. ..ccivvviniiiarierncncnens
Vanquelinite (Berzelius).............. esesssssasacsassans Secscasancssane
Vanuxem Li......oovieiieeneneccnsinnnnes Seessnseassssasss cescesesiscans
Velvet iron ore........c...vte seessecasosens crecvscetscecstossannses veses
Velvet manganese ..........c.ccvveeene tescerecsessssescnns sessesasenans .
Venango co. siderite................ feeererennene ceesttaiacacnes [T PPN .
Vermiculite and garnet..........ccoveeisiriecererencccene ceecccscans .
Vesuvian biotites.......ccviieiiiiiiiiiieisitiiiiiieceniiatacns essccsae
Vesuvianite (Werner) ......cccveevereeccncsscreccacecssncssassnnes ceeon
Village Green, Del. co., corundum 32; fibrolite 99; mai'garlte cesasen
B8 < L 5
Vitriol (blue) calcanthite 150; (white goslarite) cecesccoiasenncans
Vivianite (Werner).........ccceeeeeeeeiviocecenans sensecse seessscsenne .

Wad 46, 53, 122;—and goéthite .............ociivainnn sesesissencssssseses

176.

167
72

144
49
152

152.
61

14

141
141

148
147

48+

46
161

75

138
176
149
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PAGE.
Ward’s quarry, Leiperville,eyanite........coeciveiiiiiiniienninnnnnes . 101
‘Warren melanite 75......... ¢ cecesces cesesseseseesesrsssnsasncses eeeeee 171
Warren’s tavern qUArtz........ccceeevecesceescoscescsoscescacossssanes . 57
Warrior's Mark Aolomite.......cocvuininiiieiniieneneneonienacecncnnnns 156
‘Warwick mine, Chester county bornite 13; magnetite 38; garnet 75;
phlogopite 82; chrysocolla.................. Gesesesessscsncccacense . 105
‘Washington (West) lane tourmaline..........oooeeeiieniininieeenianns .7
A 17 . 8
‘Wavellite (Babbington) 121; 142;—and coeruleo-lactite 143 ;—and ca-
COXOMItO.....ovvuienerneneeriseasncnaannonncns tesedatovsnsesnsnsenes . 14
‘Wayne county 35; Wayne station stilbite.............ccocivviiiennns . 109
‘Webb’s mine, Columbia oounty zino blende..........ccciiiuieanen veeee 14
92
86
West Chester chromite 42; opal 62; allanite 79; zoisite 81; orthoc]m
93; andalusite 98; tale 112; jefferisite 129; ripidolite 132
‘Westmoreland coal mine pyrites 20 ;—oco, siderite ........... 161
‘West Philadelphia.......o.coiiiiiiiiiiiiiiiniieiiiieiiiiiiiiiieneenns 9
‘Westtown, Chester county menaccanite 86; magnetite 39; musoovlte
85; oligoclase 90; jefferisite 129; magnesite 157 ; serpentine........ 157
Wetherill, Co M. 25 7 ... iiiuieitienieieesececsesssssssnnsesscossssonns . 76
Wharton, Jos. 115 18.. .. ciciuiiieiiiriieeiereecirceroseennesssoscsscnennne 44

Wheatley C. M. ii; 141; mines near Pheenixville, Chester county 4;
sulphur 7; galenite 10; lead and silver 11; zinc 15; copper 15; 21;
arsenic and nickel 22; fluorspar 29; 51; calamine 108 ; pyromorphite
139; mimetite 140; descloizite 140; wulfenite 145; stolzite 145; an-
glesite 147; calcite 153; mgomte 162; cerussite 163; azurite 168;

chaleopyTite.......cocviieiieiniiiioniiiiiienenenannn. tessecsscaccns . 168
‘White hornstone........cccocevueene tessscsrssensssansasssserssseensean . 60
‘White marble........... secsrssesesresassensaccenssassscrsssebasarnsas . 153
White’s farm garnet...........ccceeuieieeieneneeseccssersenscasnsncosssas 75
‘White horse station, gibbsite 52; beryl 71; ﬁbrollte 99; beryl 101; clay

121; damourite 124; wavellite..........ccceoiiiveiirnirniiaienienneas 142
‘Whiteland, Chester co., pyrites 19; fibrous hematite 50; quartz 56;

clay 121; wavellite 142; coeruleo-lactite 143; calcite................ . 154
‘Willcox, Col. Jos. i; corundum 31; titanic iron 36; diaspore............ 47
‘Williamstown, Northampton co., pyrolusite 46 ; halloysite............. 122
‘Williamsite and serpentine 115.........ccciiiiiieriiirrrcncececncaccaces 116
‘Willistown chromite 42; chalcedony §9; actinolite.................... . 67
WillOWZTOVE ZIir0OMe .. .o cveuereeesereceasasoscsansassosssscesssoncassasns 77
WIS Mountain.. ..ooviieiieioirenterenresectorsnsencssesanceasssncns 35

‘Wood’s mine, Lancaster county, copper 16; hematite 34; chromite 41;
chrome 43; limonite 49; brucite 51; quartz 57; chalcedony 59;
hornstone 60; chrysolite 72; 75; vesuvianite 78; serpentine 115;
brucite 115; marmolite 115; piorolite 116; baltimorite 116; picro- -
lite 117 ; deweylite 117; chromite 118; genthite 118; penninite 130;
ripidolite 131; caloite 154; baltimorite 1566; magnesite 157 ; limon-
ite 160; aragonite 162; ? hydrodolomite 164 ; hydromagnesite 164;

zaratite..................0 A R tetesessesessses 165
‘Woodcock Valley siderite..........cco0ieenne sessrascosbscsaccs coseaces . 160
‘Wollastonite (Haily) 64;—and pyroxene.......... eesencecasesan veesses «65

‘Worrell, J. andalusite ....ceivieeeirnronsrerionsocsonanes rerees vevesees 98
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‘Wissahickon copper 21; flint 60; opal 61; actinolite 69; garnet 73; epi-
dote 78; fibrolite 98; laumontite 104; chrysocolla 105; talc 111;
BlUNOZOM cce. it vieeitiiieeieieiaiesieeceeasesossesacsoncscsssasannne

‘Wulfenite (Haidinger) 145;—and descloizite 141;—and stolnte 145;—

and azurite........oviiiiiiiiiiiaiieanes Secssesssesstscssssenss essace
‘Wurst’s mine, Hellertown, siderite...........cccciviiiiiiiniiencnieenes
Yellow Springs, Chester county graphite 8; turgite 47; gﬁth.ite 48; zir-

con 76; serpentine......cceeecenccnnas essessencans Sesesssssne eesssese
Y OAOr) MIe. . iiieneeirierssesesoseesesscsasasscscsssassssosssscscascrns
York county bornite 13; hematite 34; Codorus ore 34; magnetite 33;

rutile 44 catseye 58; Icelandspar 153; anthracite............. cecee
York Road zircon 77; tourmaline.........cceeeeeeee P ceseosee
Zaratite (Casares) 165;—and dolomite .......c.ccvvevrernesencncncnnes

Zincblende 14; holding pyrites 20; with limonite and quartz 57 zinc
mines, quartz 59; zinc in pyroxene 65; asbestus 69; calamine 106;
apophyllite 107; in sauoconite 121;—and halloysite 122;—and white

vitriol 149 ;—sulphate ........ccevieeiiiiieiininniieens teseresene cee
Zinoiferous aragonito...........ccociveienrecanne seseccssasscsansesacccs .
Zeolites 104 ;—and apophyllite 107................. cevecess cesccssssscass
Zion’s church, Berks county molybdenite.......... cescenecesssssenonse .o
Ziroon (Klaproth) 85, 75;—and menaccanite 36 ;—and allamte 79.......

Zoisite (Werner) 80;—and albite 91;—and fibrolite 99;—and cerolite
121 ;—and euphyllite ............. sescese
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